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(57) Abstract: The invention provides 1,3,4-thiadiazoles and 1,3,4-oxadiazoles having the following formula (I):in which, Y is 
S or 0,R1 is alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, cycloalkenyl, aryl, heteroaryl or a polycyclic group, optionally 
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substituted,or their pharmaceutical ly acceptable derivatives, the process for their preparation and their use for the manufacture of a 
medicament for the treatment of disorders for which a treatment by a PDE7 inhibitor is relevant. 
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NEW THZADIAZOLBS MID OZADXAZOLES M(D THSIR USE AS 
PHOSPHODIESTER2VSE-7 INHIBITORS 



Field of the invention. 

The invention relates to novel thiadiazoles and 
oxadiazoles, processes for their preparation, and their use 
as phosphodiesterase 7 (PDE7) inhibitors. 

Backgroxind of the invention/ . 

Phpsphodiesterases (PDE) play an important role in 
various biological processes by hydrolysing the key second 
messengers adenosine and , guanosine 3 ',5 '-cyclic 
monophosphates (cAMP and cGMP respectively) into their 
corresponding 5 ' -monophosphate nucleotides . ' Therefore , 
inhibition of PDE activity produces an increase of cAMP and 
cOyiP intracellular levels that activate specific protein 
phosphorylation pathways involved in a variety of functional 
responses . 

At least eleven isoenzymes of . mammalian cyclic 
nucleotide phosphodiesterases, numbered PDE 1 through PDE 11, 
have been identified on the basis of primary structure, 
substrate specificity or sensitivity to cofaotors or 
inhibitory drugs. .. . , 

Among these phosphodiesterases, PDE7 is a cAMP-specific ' 
PDE. The biochemical and pharmacological characterisation 
showed a high-affinity cAMP-specif ic PDE (Km«0.2 /xM) , that 
was not affected by cGMP potent selective PDE isoenzyme 
inhibitors • 

PDE7 activity or protein has been detected in T-cell 
lines, B-cell lines, airway epithelial (AE) cell lines and 
several foetal tissues. 

Increasing cAMP levels , by selective PDE7 inhibition 
appears to be a potentially promising approach to 
specifically block T-cell mediated immune responses. Further 
studies have demonstrated that elevation of intracellular 
CAMP levels can modulate inflammatory and immunological 
processes. This selective approach could pres\imably be devoid 
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of the side effects associated with known selective 
inhibitors (e.g. PDE3 or PDE4 selective inhibitors) and which 
limit their use, 

A functional role of PDE7 in T-cell activation has also 
been disclosed; therefore selective PDE7 inhibitors would be 
candidates for the treatment of T-cell-rel&ted diseases. 

AS cells actively participate in inflammatory airway 
diseases by liberating mediators such as arachidonate 
metabolites and cytokines. Selective inhibition of PDE7 may 
be a useful anti- inflammatory approach for treating AE cells 
related diseases. 

Thus, there is a need for selective PDE7 inhibitors, 
which are active at very low concentrations, i.e. micromolar 
inhibibitor, preferably nanomolar inhibitors. 

Summary of the invention. 

The invention provides pharmaceutical compositions 
comprising a compound having the following formula (I) : 



wherein : 

- Y is O or S; 

- Rl is: 

Cx-Cio alkyl, 
C2-C10 alkenyl, 
C2-C10 alkynyl, 
cycloalkyl, 
eye 1 oa 1 kenyl , 
heterocycle , 
aryl, 

or a polycyclic groups- 
each optionally substituted with one or several groups X1-R4, 
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identical or different, in which: 

- Xi is: 

a single bond, lower alkylene, C2-C6 alkenylene, 
cycloalkylene, arylene or divalent heterocycle, 
5 and, 

- R4 is: 

1) H, =0, NO2, CN, halogen, lower haloalkyl, lower 
alkyl, carboxylic acid bioisostere, 
-2) COOR5, C(=0)R5, C(=S)R5, SO2R5/ SOR5, SOaRsr SR5, 
.0' • OR5, 

3) C(=0)NR7R8/ C(=S)NR7R8/ C (=N-CN) NR7R8, C(=N- 
SO2NH2) NR7R8 / C (=CH-N02) NR7R8 r C (=NR7) NHRfl , 

.C(=NR7)Rb, C(=NR9)NHR8, C(=NR9)R8, SO2NR7R8 or NR7R8 
- ' in which R7 and Re are the same or different and 

15 are selected from OH, R5, Re, C(=0)1SIR5R6, C(=0)R5/ 

SO2R5 / C ( :=NR9 ) NHRio / C { =NR9 ) Rio / C ( =CH-N02 ) NR9R10 , 
C(=N-SO2NH2)NR9Ri0/ C (=N-CN) NR9R10 or C(=S)NR9Rio; 

- R2 is: 
20 lower alkyl, 

C2-C10 alkenyl, . ... J 

C2-C10 alkynyl, 
cycloalkyl, 
cycloalkenyl , 
25 heterocycle, 
aryl ; 

each optionally substituted with one or several groups which 
are the same or different and which are selected from: 

1) H, carboxylic acid bioisostere, lower 
30 haloalkyl, halogen, 

2) COOR5, OR5/ SO2R5/ 

3) S02NRiiRi2f C(=0)NRiiRi2 or NR11R12 in which Rn 
and R12 are the same or different and are selected 
from OH, R5/ Rs, CC^ONRsRg/ C(=0)R5, SOaRsr 

35 C(=S)3SrR9RiO/ C(=CH-NO2)3SrR9Ri0/ C(=N-CN)NR9Rio, C(=N- 

SO2NH2)NR9Ri0/ C(=NR9)NHRio or C(=NR9)Rxo; 

R3 is X2-R'3 wherein: 
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- Xa is a single bond or, 

a group selected from Cx-C^ alkylene, Ca-Cg 
alkeny-lene, C2-C6 alkynylene, each optionally 
substituted with one or several groups which are 
5 the same or different and which are selected from: 

1) H, C1-C3 alkyl, C3-C4 cycloalkyl, aaryl, 
heterocycle, =0, CN, 

2) ORs/ =NR5 or, 

3) NR13R14 in which R13 and R14 are the same or 
10 different and are selected from R5, Rg, C(=0)NR5R€/ 

C{«0)R5, S02R5# C(=S)NR9Ri0f C (=CH-NQ2)NR9Rio/ 
C{=NR9)NHRio or C(«NR9)Rio; 

■ \ 

. - R»3 is: 
•15 cycloallcyl, 

cycloalkenyl , 
aryl, 

heterocycle, 
or a polycyclic group; 
20 each optionally substituted with one or several groups X3-R17/ 
identical or different, in which: { ' " *"/ 

. X3 is: 

a single bond, lower alkylene, C2-C6 alkenylene, 
C2-C6 alkynylene, cycloalkylene,' arylene,. divalent 
25 heterocycle or a divalent polycyclic group, and, 

- Ri7 xs 5 ■ 

1) H, =0, NO2, CN, lower haloalkyl, halogen, 
carboxyllc acid biolsostere, cycloalkyl, 

2) COORs, C(=0)R5/ C(=S)R5, SO2R5, SOR5, SO3R5, SR5, 
30 OR5, 

3) C(=0)NRi5Rx6, C(=S)NRisRi6, C (=Kr-CN) NR15R1S, C(=N- 
SO2NH2 ) NR15R16 , C ( =CH-N02 ) NR15R1S / SO2NR1SR16 / 
C(=NRi5)NHRi6, C(=NRis)Ri6, C (=NR9) NHRig, ;C(=NR9)Ris 
or NR15R16 in which Ris and Rig are the same or 

35 different and are selected from OH, R5, Rq, 

C(=0)NR5R6, C(=0)R5, SO2R5/ C(=S)NR9Rio, C(=CH- 
N02)NR9Rio, C(=N-CN)NR9Rio, C (=N-S02NH2)NR9Rio, 
C(=NR9)NHRio or C(=NR9)Rio, 
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4) heterocycle optionally substituted with one or 
several groups R5; 



R5 and Re are the same or different and are selected 



- lower alkyl, alkenyl, C2-C6 alkynyl; 

- X4-cycloalkyl, X4-cycloalkenyl, X4-airyl/ X4 -heterocycle 
or X4-polycyclic group, in which X4 is a single bond, 
lower alkylene or C2-C6 alkenylene; 

each optionally substituted with one or several groups 
which are the same or different and which are selected 



halogen, =0, COOR20, CN, OR20/ lower alkyl 
optionally substituted with OR20, O- lower alkyl 
optionally sustituted with OR20/ C(=0) -lower alkyl, ; 
lower haloalkyl, X5-N-R18 in which X5 is a single 



bond or lower alkylene and Ris, R19 and R20 are the 
same or different and are selected from H or lower 
alkyl; 

Xs -heterocycle, Xc-aryl, Xg-cycloalkyl, X^- 
cycloalkenyl, Xe-polycyclic group in which X6'...i3 
selected from a single bond or lower alkylene, these 
groups being optionally substituted with one or 
several groups, identical or different, selected from 
halogens, COOR21/ OR2i#or (CHa)iiNR2iR22 in which n is 0, 
1 or 2 and R2i and R22 are the same or different and 
are selected from H or lower alkyl; 



R9 is selected from H, CN, OH, lower alkyl, O-lower 
alkyl, aryl, heterocycle, SO2NH2 or Xs-l^Ris in which X5. is a 

^^19 : " ■ " i 

single bond or lower alkylene and Ris and Ri9 are the same or 
different and are selected from H or lower alkyl; 

Rio is selected from hydrogen, lower alkyl, cyclopropyl 
or heterocycle; 

or a pharmaceutically acceptable derivative thereof . 



wherein. 



from 



from: 




19 
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together with a phartnaceutically acceptable carrier, 
with the proviso that the corapound of formula (I) is not 4- 
[2-Forraylimino-5- (4-tnethoxy-phenyl) - [1,3,4] thiadiazol-3-yl] - 
butyric acid ethyl ester, 
5 4- [5- (4- Chi oro -phenyl) -2-f onnylimino- [1,3,4] thiadiazol-3-yl] - 
butyric acid ethyl ester. 

The invention also relates to novel compounds having the 
following formula (I) above. 

10 

These conqpounds are selective PDE7 inhibitors. They can 
be used in the treatment of various diseases, such as T-cell- 
related diseases, autoimmune diseases, inflammatory diseases, 
respiratory diseases, central nervous system (CNS) diseases, 
15 allergic diseases, endocrine or exocrine pancreas diseases, 
gastrointestinal diseases, visceral pain, inflammatory bowel 
disease, osteoarthritis, multiple sclerosis, chronic 
obstructive pulmonary disease (COPD) , asthma, cancer, 
acc[uired immune deficiency syndrome (AIDS) or graft 
20 rejection. 

The invention also relates to a process for preparing 
the above compounds. 

The invention further concerns the use of a compound of 
formula (I) for the preparation of a medicament for v. the 
25 prevention or the treatment of disorders for which therapy by 
a PDE7 inhibitor is relevant. 

The invention also provides a method for the treatment 
of a disorder for which therapy by a PDE7 inhibitor is 
relevant, comprising administering to a mammal in need 
30 thereof an effective amo\int of cotnpound of formula (I) , 

The invention also concerns a pharmaceutical composition 
comprising a compound of formula (I) together with a 
pharmaceutic ally acceptable carrier.' ... ! 

The invention also relates to a pharmaceutical 
35 composition for the treatment of a disorder for which therapy 
by a PDE7 inhibitor is relevant, comprising a compound of 
formula (I) together with a pharmaceutical ly acceptable 
carrier. 
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7. * 

Detailed descr-iption of the invention. 

The present invention provides pharmaceutical 
compositions comprising compounds having formula I, 

R2 

■ J-/ u, 
Rl 

5 in which Rl, R2, R3 ' and Y are as defined above with the 
exclusion of the compounds recited above. 

In the following and in the foregoing text: 

aryl is understood to' refer to an unsaturated 
10 carbocycle, exclusively comprising carbon atoms in the cyclic 
structure, the number of which is between 5 and 10, including 
phenyl, naphthyl or tetrahydronaphthyl ; 

- heterocycle is understood to refer to a non-saturated 
or saturated monocycle containing between 1 and 7 carbon 
15 atoms in the cyclic structure and at least one Jaeteroatom in 
the cyclic structure, such as nitrogen, oxygen, or sulfur, 
preferably from 1 to 4 heteroatoms, identical or different, 
selected from nitrogen, sulfur and oxygen atoms. Suitable 
heterocycles include rao3::pholinyl, piperazinyl, pyrrolidinyl, 
20 piperidinyl, pyfimidinyl, 2- and 3-furanyl, 2- and 3-thienyl, 
2-pyridyl, 2- and 3-pyranyl, hydroxypyridyl , pyrazolyl, 
isoxazolyl, tetrazole, imidazole, triazole and the like; 

polycyclic groups include at least two cycles, 
identical or different, selected from aryl, heterocycle, 
25 cycloalkyl, cycloalkenyl groups fused together to foarm said 
polycyclic group such as 2- and 3 -benzothienyl , 2- and 3- 
benzof uranyl , 2-indolyl, 2-. a^id 3-quinolinyl, acridinyl, 
quinazolinyl, indolyl benzo [1,3] dioxolyl and 9-thioxantanyl; 
Preferred polycyclic groups include 2 or 3 cycles as defined 
3 0 above . 

More preferred polycyclic groups include 2 cycles (bicyclic 
substituents) as defined above. 
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- bidyclic groups refer to two cycles, which are the 
same or different and which are chosen from aryl, 
heterocycle, cycloalkyl or cycloalkenyl , fused together to 
form said bicyclic groups; 

5 - halogen is understood to refer to fluorine, chlorine, 

bromine or iodine; 

- lower- alkyl is understood to mean that the allcyl is 
linear or branched and contains 1 to 6 carbon atoms; Examples 
of lower alkyl groups include methyl, ethyl, propyl, butyl, 

10 isopropyl, tert -butyl, isobutyl, n-butyl, pentyl, hexyl and 
the like. 

- alkenyl is understood to refer to a linear or branched 
unsaturated carbon atom chain, conprising one or several 
double bonds, preferably one or two dotible bonds- Preferred 

15 alkenyls comprise from 3 to 6 carbon atoms and one double 
bonds . 

- alkynyl is understood to refer to a linear or branched 
unsaturated carbon atom chain, comprising one or several 
triple bonds, preferably one or two triple bonds. Preferred 

20 alkynyls comprise from 3 to 6 carbon ^toms and one triple 
bonds • ■ 

- lower haloalkyl are \anderstood to refer to a lower 
alkyl substituted with one or several halogens; Preferred 
lower haloalkyl groups include perhaloalkyl groups such. . as 

25 CF3. 

cycloalkyl is imderstood to refer to saturated 
monocarbocyle containing from 3 to 10 carbon atoms; preferred 
cycloalkyl . groups comprise cyclopropyl, cyclobutyl, 
cyclopentyl, cyclohexyl and cycloheptyl. 
30 - cycloalkenyl is understood to refer to unsaturated 

monocarbocyle containing from 3 to 10 carbon atoms. Preferred 
cyloalkenyl groups contain 1 or 2 double bonds. Examples of 
suitable cycloalkenyl "arfe 3-cyclohexene, 3-cycloheptene or 
the like. 

35 - carboxylic acid bioisostere has the classical meaning; 

common carboxylic acid bioisostere are tetrazol, hydroxamic 
acid, isoxazole, hydroxythiadiazole, sulfonamide, 

sulf onylcarboxamide , phosphonates , phosphonamides , 



wo 02/28847 



PCT/EPOl/11330 



phosphinates, , sulfonates, acyl sulfonamide, mercaptoazole, 
acyl cyanamides • 

Preferred pharmaceutical cottposition are those 
5 containing a coitpoimd of formula (I) in which Rl, R2, R3 and 
Y are as defined above, with the proviso that when Rl is 
C(«0)-H, then R2 does not represent (CH2)3-C(=0)0CH2CH3. 

The present invention also relates to compounds of formula 
10 (I), 

r 

Rl . 

in which 

Y is O or S; 
. Rl is: 

15 C4-C10 alkyl, 'l 

C2-C10 alkenyl, 

C2-C10 alkynyl, 

cycloalkyl , 

cycloalkenyl , 
20 heterocycle, 

aryl, 

or a bicyclic group; 
each optionally substituted with one or several groups X1-R4, 
identical or different, in which: 
25 - Xi is: 

a single bond, lower alkyl ene, C2-C6 alkenylene, 
eye loalljy lane, aryl ene or divalent -heterocycle, 
and, 
- R4 is: 

30 1) H, =0, NO2/ CN, halogen, lower haloalkyl, lower 

alkyl, carboxylic .acid bioisostere, 

2) COORs, C(=0)R5, C(«S)R5, S02R5# SOR5, SO3R5/ SRg, 
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3) C(:=0)NR7RBr C(=S)NR7R8r C(=CH-N02)NR7R8, C(=N- 
CN)NR7R8, C(«N-S02NH2)NR7R8, C(=NR7)NHR8/ C(=NR7)R8/ 
C(=NR9)NHR8, C(=NR9)R8, SO2NR7R8 or NR7R8 in which 
5 R7 and Ra are the same or different and are 

selected from OH, R5, R^, C(=0)NR5R6, C(=0)R5, 
SO2R5, C(=NR9)NHRio, C(=NR9)Rio/ C (^CH-NOa) NR9R10, 
C ( =N- SO2NH2 ) NR9R10 . C ( =N- Ca^) NR9R10 or . C ( =S ) NR9R10 ; 



10 . R2 is: 

lower alkyl/ 
C2-C10 alkenyl, 
C4-C10 alkynyl, 

cycloalkyl, ^ ^ 

15 cycloalkenyl , ''^ 

heterocycle/ 
aryl ; 

each optionally substituted with one or several groups which 
are the same or different and which are selected from: 
20 1) H, carboxylic acid bioisostere, lower 

haloalkyl, halogen, " | 

2) COOR5, OR5,. •S02R5# 

3) SO2NR11R12/ C(=0)NRiiRi2 or NR11R12 in which Rn 
and R12 are the same or different and are selected 

25 from OH, R5/ Re, C(=0)NR5R6, C(=0)R5/ SO2R5/ 

C(=S)NR9Rio, C(=CH-NO2)NR9Ri0/ C {=N-CN) NRgRio# C(=N- 
S02NH2)NR9Rio, C(=NR9)3SrHRio or C(=NR9)Rio; 



R3 is X2-R'3 wherein: 
30 - X2 is a single bond or, 

a group selected from C1-C4 alkylene, C2-C6 
alkenylene, C2-C6 alkynylene, each optionally 
"substituted with one or several groups which are 
the same or different and which are selected from: 
35 1) H, C1-C3 alkyl, C3-C4 cycloalkyl, aryl, 

heterocycle, =0, CN, 

2) OR5, =NR5 or, 

3) NR13R14 in which R13 and R14 are the same or 
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; different and are selected from R5, Re/ C(=0)NR5R6/ 
C{=0)R5, S02R5r C(=S)NR9RiO/ C(=»CH-N02)NR9Rio, 
C{=NR9)NHRio or C{=NR9)Rio; 

- R'3 is: 
cycioallcyl, 
cycloalkenyl , 
aryl, 

heterocycle, 

or a polycyclic group; 
each optionally svibstituted with one or several groups X3-R17/ 
identical or different, in which: 

- X3 is: 

a single bond, low,er alkylene, C2-C6 alkenylene, 
C2-C6 alkynylene, cycloalkylene, arylene, divalent 
heterocycle or a divalent polycyclic group, and, 

- Ri7 is: 

1) H, =0, NO2, CN, lower haloalkyl, halogen, 
cycloalkyl , 

2) COORs, C(«0)R5/ C(=S)R5/ S02R5r SOR5, SO3R5, SRgr 
OR5, 

3) C(=0)NRi5Ri6. C{=S)NRi5Ri6/ C (=N-CN)NRi5RiS/ C(=N- 
S02NH2)NRi5Ri6/ C (=CH-N02)NRi5Rl6/ SO2NR15R16/ 
C { =NRi5) NHR16 / C ( =NRi5 ) R16 # C ( =NR9 ) NHR16 , C ( =NR^) Ris 
or NR15R16 in which R15 and Rie are the same or 
different and are selected from OH, R5, Rs/ 
C{=0)NR5R6, C(=0)R5, SO2R5/ C(=S)NR9Rio. C{=CH- 
NO2 ) NRgRio / C ( =N - CN) NR9R10 / C ( =N- SO2NH2 ) NR9R10 # 
C{=NR9)NHRio or C(«NR9)Rio; . 

4) heterocycle optionally substituted with one or 
several groups .Rs; 

wherein, R5, Rg, Rg and Rio are as defined above, 
" With the proviso that, 

- when Rl is phenyl, it bears at least one substituent 
- other than H, 

- when X2 is a single boiid and both Rl and R'3 are 
phenyl, each of Rl and R'3 bear at least one sxabstituent 
other than H, 
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- when X2 is a single bond and R'3 is phenyl, R'3 is not 
substituted by an ester or a carboxylic acid in the ortho 
position, 

- the atom of R3 which is linked to the thiadiazole 
group is a carbon atom, 

with the exclusion of the following compounds, 

1-Phenyl-l- [4-phenyl-5- (5-trif luoromethyl-2H- [1,2,4] triazol- 

3-ylimino) -4, 5-dihydro- [1 , 3 , 4] thiadiazol-2-yl] -methanone, 

1- [4-Phenyl-5- (5-trif luoromethyl-2H- [1,2,4] triazol-3- 
yliminb) -4 , 5-dihydro- [1, 3, 4] thiadiazol-2-yl] -l-thiophen-2-yl- 
methanone , 

1 - Phenyl - 1 - ( 4 - phenyl - 5 -p- 1 olyl imino -4,5- dihydro - 
[1,3,-4] thiadiazol- 2 -yl) -methanone, 

Cyclohexyl- [3- (2,4, 6-trichloro-phenyl) -5- (2,3, 3-trimethyl- 
cyclopent-l-enylmethyl) -3H- [1,3,4] thiadiazol-2-ylidenel - 
amine , 

2- (3, 5-Diphenyl-3H- [1, 3 , 4] thiadiazol-2-ylideneamino) -1,4- 
dipheny 1 - but - 2 - ene -1,4- dione , 

2- [3-Phenyl-5- (1 -phenyl- me thanoyl) -3H- [1, 3,4] thiadiazol-2- 
ylideneamino] -but-2-enedioic acid dimethyl ester, 
2- [5- (1-Phenyl-methanoyl) -3-p-tolyl-3H- [1,3,4] thiadiazol-2- 
ylideneamino] -but-2-enedioic acid dimethyl ester, and, 
2- [3- {4-Chloro-phenyl) -5- (1 -phenyl -methanoyl) -3H- 
[1,3,4] thiadiazol-2-ylideneamino] -but-2-enedioic acid , 

dimethyl ester. 

Preferred compounds of forroula (I) are those in which Rl, R2v 
R3 and Y are as defined above, with the proviso that, when R2 
is a phenyl, unsubstituted or substituted whith 1 to 3 
chorine or with a methyl, then R3 does not represent C(=0)- 
phenyl , C (=0) - thienyl , phenyl or CH2- (2 , 3 , 3 - trimethyl- 
cyclopent-l-enyl) . 

Other preferred compounds of formula (I) are those in which 
- Rl is : 

C4-C6 allcyl, 

cycloalkyl , 

.'cyclbalkenyl , 
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heterocycle, 
aryl , 

or a bicyclic group; 
each optionally substituted with one or several groups X1-R4, 
5 identical or different, in which: 

- Xi is a single bond, a divalent heterocycle or a 
lower alkylene, and, 

- R4 is selected from: 

1) H, =0, halogen, CN, lower haloalkyl, preferably 
0 CF3, lower al3cyl, carboxylic acid bioisostere, 

2) COOR5/ SO2RS/ OR5, C(=0)R5 

3) C(=0)NR7R8, SO2NR7R8 or NR7R8 in which R7 and Rs 
, are the same or different and are selected from 

Rs, Re/ C(=0)NR5R6, C(=0)R5, SOsRs/ C (-NR9)NHRio., 
15 C{«NR9)Rio or C(=S)NR9Rio- 

Other preferred compoxinds of formula (I) are those in which 
R2 is lower alkyl. 

20 Further preferred corapoxinds of formula (I) are those in 

which R3 is X2-R'3 wherein,' ' 

- X2 is a single bond, C1-C4 alkylene, C2-C6 
alkenylene or C2-C6 alkynylene and, 

- R«3 is: 
25 cycloalkyl, 

cycloalkenyl , 
aryl, 

heterocycle, 
or a polycyclic group; 
30 each optionally substituted with one or several groups X3-Ri7r 
identical or different, in which: 

- X3 is a single bond or lower alkylene, and, 
' . Ri7 is: 

1) H, =0, NO2/ CN, lower haloalkyl, halogen, 
35 cycloalkyl, 

2) COOR5, C(«0)R5, C(«S)R5, SO2R5/ SOR5, SO3R5, SR5, 
OR5/ 

3) C(=0)NRi5Ri6/ C(=S)NRi5Ri6/ C {=N-CN)NRi5Ri6/ 
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C ( =CH-N02 ) NR15R16 , SO2NR15R16 / C ( =NRi5 ) NHR16 # 

C(=NRi5)Ri6/ G(=NR9)NHRi6/ C(=NR9)Ri6 or NR15R16 in 
which Ris and Ris are the same or different and are 
selected from OH, R51 Re/ C(«0)NR5R6# C{=0)R5f 
5 SO2R5, C(=S)NR9Rio, C{=CH-N02)NR9Rio/ C (=N-CN) NR9R10, 

C(=NR9)NHRio or C(=NR9)Rio/ 

4) heterocycle optionally siabstituted with one or 
several groups R5. 

10 Particularly preferred compounds of formula (I) are those in 
which Rl is: 

cycloalkyl, preferably cyclohexane, 
cycloalkenyl , 
aryl, preferably phenyl , 
15 or a bicyclic groups- 

each optionally substituted with one or several groups X1-R4/ 
identical or different, in which: 

- Xi is a single bond or a divalent heterocycle, 

and, 

20 - R4 is selected from: 

1) H, halogen, CF3, =0, 

2) COORs/ OR5, 

3) C{^0)NR5R6. 

25 other particularly preferred compounds of formula (I) are 
those in which R2 is CH3. 

Further particularly preferred compounds of formula (I) are 
those in which R3 is X2-R'3 wherein, 
30 - X2 is a single bond, C1-C4 alkylene or C2-C6 

alkenylene , and , 
- R'3 is: 
cycloalkyl , 

aryl, preferably phenyl, 
35 heterocycle, 

or a polycyclic groups- 
each optionally substituted with one or several groups X3-R17, 
identical or different, in which: 
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X3 is a single bond or -CHa-f and, 
Ri7 is: 

1) H, CN, CF3/ halogen, NO2, 

2) COOR5, SO2R5. ORSf C(=0)R5r 

3) G{=0)NRisRi6/ SO2NR15R16 NR15R16 in which R15 
and R16 are the same or different and are selected 
from OH, Rs, Rs/ C(=0)NR5R6, C(=0)R5, SO2R5/ 
C ( =S ) NR9R10 , C ( =CH-N02 ) NR9R10 / C ( =NR9 ) NHRio , 
C(=NR9)Rio or C(=N-CN)NR9Rio/ 

4) heterocycle optionally siabstituted with one or 
several groups R5- 



More preferred conpounda of formula (I) are those in which 
- Rl is: ■ 
15 C4-C6 alkyl 

cycloalkyl , 
cycloalkenyl , 
heterocycle, 
encyl, 

20 or a bicyclic group; 

each optionally substituted with one or several- groups Xx-R4, 
identical or different, in which: 

- Xi is a single bond a divalent heterocydle or a 
lower alkylene, and, 
25 - R4 is selected from: 

1) H, =0, halogen, CHST, lower haloalkyl, preferably 
CP3, lower allcyl, carboxylic acid bioisostere, 

2) COOR5, SO2R5/ OR5/ C(=0)R5 

3) C(=0)NR7R8/ SO2NR7R8 or NR7R8 in which R7 and Ra 
30 are the same or different and are selected from 

Rs, Rsr C(=0)NR5R6. C(-0)R5/ SO2R5/ C (=NR9)NHRio, 
C(=NR9)Rio or C(=S)NR9Rio# 

R2 is lower alkyl, and, 

35 

R3 is X2-R'3 wherein, 

- X2 is a single bond, C1-C4 alkylene, C2-Ce 
alkenylene or Ca-Cs alkynylene and. 
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- R'3 is: 
cycloalkyl , 
cycloalkenyl , 
aryl, 

heterocycle , 
or a polycyclic group; 
each optionally substituted with one or several groups X3-R17/ 
identical or different, in which: 

. X3 is a single bond or lower alkylene, and, 

- Ri7 is: 

1) H/ NO2, CN, lower haloalkyl, halogen, 

cycloalkyl , 

J 2) COOR5, C(=:0)R5, C(=S)R5, SOzRsf SOR5, SOsRsf SRs, 

OR5, 

3 ) C (=0) NR15R16 r C (=S) NRxsRis , C (-N-CN) NR15R16 / 
C ( =CH-N02 ) NR15R16 . SO2NR15R16 , C ( -NR15 > NHR16 , 
C{=NRi5)Ri6, C(=NR9)NHRi6, C(=NR9)Ri6 or NR15R16 in 
which Ri5 and Rie are the same or different and are 
selected from OH, R5, Re/ C(=:0)NR5R6/ C(=0)R5, 
SO2R5/ C(«S)NR9Rio, C(=CH-N02)NR9Rio/ C (-N-CN) NR9RiO/ 
C(=NR9)NHRio or C(=NR9)Rio/ ',\[ 

4) heterocycle optionally substituted with one or 
several groups R5. 

5 Other more preferred compounds of fo3craula (I) are those in 
which, 
Rl is : 

cycloalkyl, preferably cyclohexane, 

cycloalkenyl , 
0 aryl, preferably phenyl, 

or a bicyclic group; 
each optionally substituted with one or several groups X1-R4/ 
identical or different, in which: 

- Xi is a single bond or a divalent heterocycle, 

5 and, 

- R4 is selected from: 

1) H, halogen, CF3, =0, 

2) COOR5, OR5, 



wo 02/28847 



PCT/EPOl/11330 



\-7 

3) C(=0)]SIRsR6, 

R2 is CH3, and, 

5 R3 is X2-R'3 wherein, 

. X2 is a single bond, C1-C4 alkylene or C2-C6 

alkenylene, and, 
- R'3 is: 
cycloalkyl , 
10 aryl, preferably phenyl 

heterocycle, 
or a polycyclic group; 
each optionally s-ubstituted with one or several groups X3-R17/ 
identical or different, in which: 
15 . X3 is a single bond or -CH2-/ and, 

Ri7 is: 

1) H, CN, CF3, halogen, NO2 

2) COORsi S02R5# OR5/ C(=0)R5 

3) C(=0)NRi5Ri6/ SO2NR15R16 or NR15R16 in which R15 
20 and R16 are the same or different and are selected 

from OH, R5. Re. CC-ONRsRe. G(*-0)R5. SO2R5/ 
C(=S)NR9Rior C(=CH-NO2)NR9Ri0f . C («NR9)NHRio, 

C(=NR9)Rio or C(=N-eN)NR9Rio, 

4) heterocycle optionally 'substituted with one. or 
25 several groups R5. 

Other more preferred compounds of formula (I) are those in 
which, 
Y is O, 
30 Rl is: 

cycloalkyl, preferably cyclohexane, 
cycloalkenyl , 
aryl, preferably phenyl, 
or a bicyclic group; 
35 each optionally sxobstituted with one or several groups Xi"R4, 
identical or different, in which: 

- Xi is a single bond or a divalent heterocycle, 

eoid. 
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- R4 is selected from: 

1) H, halogen, CF3, =0, 

2) COORs/ OR5/ 

3) C{=0)NR5R6/ 

R2 Is CH3, and, 

• ' \ 

R3 is X2-R'3 wherein, • - ' 

- X2 is a single bond, C1-C4 alkylene or Ca-Cg 
alkenylene, and, 

- R"3 is: 
cycloalkyl , 

aryl, preferably phenyl 

heterocycle, 

or a polycyclic group; 
each optionally substituted with one or several groups X3-R17, 
identical or different, in which: 

- X3 is a single bond or -CH2-, and, 

- Ri7 is: 

1) H, CN, CF3/ halogen, NO2 

2) COOR5, S02R5# OR5/ C(=0)R5 

3) C(=0)NRi5Ri6f SO2NR15R16 or NR15R16 in which R15 
and R16 are the same or different and are* selected 
from OH, R5, Rg, C(=0)NR5R6, C{=0)R5, SQ2R5# 
C ( = S ) NR9R10 / C ( =CH-N02 ) NR9R10 / C ( =NR9 ) NHRio , 
C(=NR9)Rio or C(=N-CN)NR9RiO/ 

4) heterocycle optionally substituted with one or 
several groups R5. 

More specifically, a group of compounds of formula (I) which 
has been found to be of particular interest are those in 
which, 
Rl is: 

cyclohexane , 

phenyl 

or a bicyclic group; 
each optionally substituted with one or several groups X1-R4, 
identical or different, in which; 
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Xi is a single bond or a divalent heterocycle, 
and, 

.R4 is selected from: 

1) H, halogen, CF3, 

2) COOH, OH, 

3) C(=0)NR7R8 in which R7 and Ra are the same or 
different and are selected from H or lower alkyl. 



R2 is CH3, and. 



R3 is X2-R'3 wherein, 

- X2 is a single bond, C1-C4 alkylene or C2-C6 
alkenylene, etnd, 

- R«3 is: 'J 
15 phenyl 

heterocycle, 
or a polycyclic group; 
each optionally sxibstituted with one or several groups X3-R17, 
identical or different, in which: 
20 - X3 is a single bond, and, 

. Ri7 is: ' 

1) CN, OH, CF3, =0, Ci-Cg alkoxy, halogen, 

2) COOR5/ SO2R5/ 

3) C(=0)NRi5Ri6/ SO2NR15R16 or NR15R16 in which... R15 
25 and Rie are the same or different and are selected 

from OH, C(=0)R5^ C(=0)NR5R6/ R5 or Rs, 

4) heterocycle optionally substituted with one or 
several groups R5. 

30 Most preferred compounds of formula (I) are those in which Y 
is S. 

Preferably, in each of the above definition of Rl: 
R5 is selected from 
35 - H, or, 

- lower alkyl, optionally siabstituted with 

OH, preferably CH3. 
Rg is selected from 
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. H, or, 

lower alkyl, preferably CH3. 
R9 and Rio are selected from 

- H, or, 

lower alkyl, preferably CH3. 

Preferably, in each of the above definition of R2 : 
R5 and Rs are selected from 

- H, or, 

- * lower alkyl, preferably CH3. 
- R9 and Rio are selected from: 

- H, or, 

lower alkyl, preferably CH3. 

Preferred compounds are: 

11 3- [5- (4 -Chloro -phenyl) - 3 -methyl -3H- 

[1,3,4] thiadiazol-2-ylideneamino] -benzoic acid 
Il-l (lR*r 2R*) -2- [5- {4-Chloro-phenyl) -3-methyl-3H- 

[1,3,4] thiadiazol-2-ylideneamino] - 

cyclohexanecarboxylic acid 
11.2 (S) -2- [5- (4-Chloro-phenyl) -3-methyl"3H- 

[1,3,4] thiadiazol-2-ylideneamino] -2 -phenyl -fethanol 
11-7 2- {2- [5- (4-Chloro-phenyl) -3-methyl-3H- 

[1,3,4] thiadiazol-2-ylideneamino] -phenyl} -ethanol 
11.9 . {1- [5- (4 -Chloro -phenyl) -3-methyl-3H- 

[1,3,4] thiadiazol-2-ylideneamino] -cyclopentyl} - 

methanol 

II, 10 3- [5- (4-Chloro-phenyl) -3-methyl-3H- [1,3,4] thiadiazol 
2-ylideneamino] -cyclohexanecarboxylic acid 

12.1 5- [5- (4-Chloro-phenyl) - 3 -metliyl - 3H [1, 3 , 4] thiadiazol 
2-ylideneamino] -2-f luoro-benzoic acid 

12 .2 3- [5- {4-Chloro-phenyl) -3-methyl-3H- [1, 3 ,4] thiadiazol 

2-ylideneamino] -2, 5, 6- tr if luoro-benzoic acid 

13 [5- (4-Chloro-phenyl) -3 -methyl-3H- [1, 3 , 4] thiadiazol- 
2-ylidene] -propyl -amine 

13 . 1 (S) -2- [5- (4-Chloro-phenyl) -3-methyl-3H- 

[1,3,4] thiadiazol -2 -ylideneamino] -butan-l-ol 
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13 .3 [5- {4-Chloro-phenyl) -3-methyl-3H- [1, 3 , 4] thiadiazol- 

2 -y 1 idene] - cyclobutyl - amine 
13 .4 3- [5- {4-Chloro-phenyl) - 3 -methyl -3 H- 

* [1,3,4] thiadiazol-2-ylideneamino] -azepan-2-one 

13.7 [5- (4-Chloro-phenyl) - 3 -methyl- 3 H- [1, 3,4] thiadiazol- 
2 -yl idene] -cyclopentyl- amine 

13.8 [5- (4-Chloro-phenyl)-3-methyl-3H- [1, 3 , 4] thiadiazol- 
2 -yl idene] - eye loheptyl- amine 

13.10 (S) -2- [5- (4 -Chi oro -phenyl) -3-methyl-3H- 

[1,3,4] thiadiazol-2-ylideneamino] - 3 -methyl -but an- 1- 

ol 

.13.11 2- [5- (4-Chloro-phenyl) -3-methyl-3H- 

[1,3,4] thiadiazol-2-ylideneaminol -2 -methyl -propan-1- 

ol 

13.13 tert-Butyl- [5- (4 -chl oro- phenyl) -3-methyl-3H- 
[1,3,4] thiadiazol-2 -yl idene] -amine 

13.14 [5- (4-Chloro-phenyl) -3-methyl-3H- [1, 3,4] thiadiazol- 
2-ylidene] -isopropyl- amine 

13 . 15 4- [5- (4-Chloro-phenyl) -3-methyl-3H- 

[1,3,4] thiadiazol-2-ylideneamino] -benzoic acid 

13.16 [5- (4-Chloro-phenyl) -3-methyl-3H- [1,3,4] thiadiazol- 
2-ylidene] - (1 -ethyl -propyl) -amine 

13 .17 4- [5- (4-Chloro-phenyl) -3-methyl-3H- 

[1,3,4] thiadiazol -2 -ylideneamino] -phenol 

13.18 N- [5- (4-Chloro-phenyl) -3-methyl-3H- 

[1,3,4] thiadiazol-2 -ylidene] -cyclohexane-1, 2 -diamine 

13.19 [5- (4-Chloro-phenyl) -3 -methyl-3H- [1, 3 , 4] thiadiazol- 
2 -yl idene] - (4 - f luoro-phenyl ) - amine 

13 .20 N- [5- (4-Chloro-phenyl) - 3 -methyl -3H- 

[1,3,4] thiadiazol -2 -ylidene] -cyclohexaHe- 1,4 -diamine 
13 .25 (IR*, 2S*) -2- [5- (4 -Chloro -phenyl) -3-methyl-3H- 

[1,3,4] thiadiazol -2 -ylideneamino] -cyclohexanol 

13 . 26 [5- (4-Chloro-phenyl) -3 -methyl -3H- [1,3,4] thiadiazol - 

2 - ylidene] - (4-trif luorome thy 1- phenyl) -amine 

14 3- [5- (4 -Methane sulfonyl -phenyl) -3-methyl-3H- 
[1,3,4] thiadiazol -2 -ylideneamino] -benzoic acid 

3- [5- (4-Chloro-phenyl) -3-methyl-3H- 
[1,3,4] thiadiazol-2-ylideneamino] -phenol 



15 
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16 5- [5- (4-Chloro-phenyl) -3-methyl-3H- \ .~1 , 
[1,3,4] thiadiazol-2-ylideneatnino] -2 -hydroxy-benzoic 
acid 

16 . 1 (l-Aza-bicycl6 [2 . 2 . 2] oct-S-yl) - [5- (4-chloro-phenyl) - 

3-methyl-3H- [1,3,4] thiadiazol-2-ylidene3 -amine 
16.3 2- [5- (4-Chloro-phenyl) -3-inet]iyl-3H- 

[1,3 , 4] thiadiazol-2-ylideneamino] -phenol- 
16.5 (R) -2- [5- (4 -Chloro -phenyl) -3-methyl-3H- 

[1,3,4] thiadiazol-2-ylideneamino] -butan-l-ol 
16.7 [5- (4-Chloro-phenyl) -3 -methyl -3H- [1 , 3 , 4] thiadiazol- 

2-ylidene] - (3-f luoro-phenyl) -amine 
16. 8 (3-Chloro-phenyl) - [5- (4-chloro-phenyl) -3-methyl-3H- 

[1,3,4] thiadiazol-2-ylidene] -amine 
16.9' {3- [5- (4-Chloro-phenyl) -3-methyl-3H- 

[1,3,4] thiadiazol-2-ylideneamino] -phenyl } -acetic 

acid 

16.11 3- [5- (4-Chloro-phenyl) -3-methyl-3H- 

[1,3,4] thiadiazol-2-ylideneamino] -benzamide 

17 Bicyclo[2.2 . 1] hept-2-yl- [5- (4-chloro-phenyl) -3- 
methyl-3H- [1,3,4] thiadiazol-2-ylidene] -amine 

18 (IR*/ 2R*) -2- [5- (4-Chloro-phenyl) -3-methyl-3H- 
[1,3,4] thiadiazol-2-ylidenearaino] -cyclohexanol 

18.1 5- (5-CyGlohexyl-3-methyl-3H- [1,3,4] thiadiaziDl-2- 
ylid'eneamino) -2 -methoxy-phenol [ " " ] 

18.2 3 - ( 5 - Cyclohexyl - 3 -methyl - 3H- [ 1 , 3 , 4 ] thiadiazol - 2 - 
ylideneamino) -benzoic acid 

18.3 3- [5- (4-Chloro-phenyl) -3 -methyl -3H- 

[1,3,4] thiadiazol -2 -ylideneamino] -4 -hydroxy- benzoic 
acid 

18.4 ( 5 - Cycl ohexyl - 3 -methyl - 3H- [ 1 , 3 , 4 ] thiadiazol - 2 - 
ylidene) - (3-methanesulfonyl-phenyl) -amine 

19 (IR*/ 2R*) -2- [5- ( 4 -Methanesulfonyl -phenyl) -3-methyl- 
3H- [1,3,4] thiadiazol-2 -ylideneamino] -cyclohexanol 

110 Cyclohexyl- [5- (2, 4-dichloro-phenyl) -3-methyl-3H- 

[1,3,4] thiadiazol-2 -ylidene] -amine 
110. 1 [5- (2 -Chloro -phenyl) -3-methyl-3H- [1, 3 , 4] thiadiazol - 

2 -ylidene] -cycl ohexyl -amine 
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111 Cyclohexyl- [3-methyl-5- (4 -trifluoromethyl -phenyl) - 
3H- [1,3,4] thiadiazol-2-ylidenel -amine 

112 Cyclohexyl - (3-methyl-5-pyridin-4-yl-3H- 
[1,3,4] thiadiazol-2-ylidene) -amine 

113 [5- (3-Chloro-phenyl) -3-methyl-3H- [1,3,4] thiadiazol - 
2-ylidene] -cyclohexyl -amine 

114 4- (5-Cyclohexylimino-4-methyl-4 , 5-dihydro- 
[1,3,4] thiadiazol-2 -yl) -benzonitrile 

115 Cyclohexyl- [5- (4 -methanesulfonyl -phenyl) -3-methyl- 
* 3H- [1,3,4] thiadiazol -2 -ylidene] -amine 

115.1 [3- (5-Cyclohexylimino-4-methyl-4,5-dihydro- 
[1,3,4] thiadiazol-2 -yl) -phenyl] -dimethyl -amine 

115 . 2 Cyclohexyl- [5- (3-methoxy-4-nitro-phenyl) -3-methyl- 
3H- [1,3,4] thiadiazol-2-xliclene] -amine- 

116 2,4-Dichloro-5- (5-cyclohexylimin6-4-methyl-4 , 5- 
dihydro- [1,3,4] thiadiazol- 2 -yl) -benzene sulfonamide 

117 Cyclohexyl- {3-methyl-5-thiophen-3-yl-3H- 
[1 , 3 , 4] thiadiazol-2 -ylidene) -amine 

117 . 1 Cyclohexyl- [5- (3 , 5 -dichloro -phenyl) -3-methyl-3H- 

[1,3,4] thiadiazol -2 -ylidene] -amine 

117.2 Cyclohexyl- [5- (2-ethyl-5-methyl-2H-pyrazol-3-yl) -3- 
methyl-3H- [1,3,4] thiadiazol -2 -ylidene] -amine 

118 [5- (3-Chloro-2, 6-dimethoxy-phenyl) -3-methyl-3H- 
[1,3,4] thiadiazol-2-ylidene] -cyclohexyl -amine ! 

118.1 Cyclohexyl- {S-isoxazol-5-yl-3 -methyl -3H- 

[1,3,4] thiadiazol-2 -ylidene) -amine 
118 .2 Cyclohexyl- [3-methyl-5- (5-pyridin-2-yl-thiophen-2- 

yl) -3H- [1,3,4] thiadiazol -2 -ylidene] -amine 

118.3 5- (5-Cyclohexylimino-4-methyl-4,5- 

dihydro [1,3,4] thiadiazol- 2 -yl) -2-methoxy-benzene- 
1,3-diol; compound with trif luoro-methanesulfonic 

acid . - ' i 

118.4' 5- (5 -Cyclohexyl imino- 4 -methyl- 4, 5- . 

dihydro [1,3,4] thiadiazol -2 -yl) -2 , 3 -dime thoxy -phenol / 

compound with trif luoro-methanesulfonic acid 
118.5 [5- (4-Chloro-phenyl) -3-methyl-3H- [1 , 3 , 4] thiadiazol - 

2 -ylidene] -cyclohexyl - amine 
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118 . 6 2-Chloro-4- (5-cyclohexylimino-4-methyl-4/ 5-dihydro- 

[ 1 , 3 , 4 1 1 hiadiazol - 2 -yl ) - 6 -met hoxy-phenol ; compoxind 
with 1, 1, 1-trif luoro-methanesulfonic acid 
119 2-Chloro-5- (5-cyclohexylimino-4-Tnethyl-4,5-dihydro- 

[1,3,4] thiadiazol - 2 -yl ) -benzenesul f onamide 

119.1 2-Chloro-5- (5-Gyclohexyliniino-4-methyl-4 , 5- 
dihydro [1,3,4] thiadiazol- 2 -yl) -N,N-diethyl- 
benzenesul f onamide - 

119.2 {5- [4-Chloro-3" (4-methyl-piperazine-l-sulf onyl) - 

* phenyl] -3 -methyl -3H- [1,3,4] thiadiazol -2 -ylidene}- 
cyclohexyl -amine 
119 • 3 2-Chloro-5- (5-cyclohexylimino-4-methyl-4 , 5-dihydro- 
[1,3,4] thiadiazol-2-yl) -N-pyridin-4-ylmeJ:hyl- 
benzenesul f onamide 

119.4 2 - Chi or o - 5 - ( 5 - eye 1 ohexy 1 imi no - 4 - me thy 1 -4,5- di hydro - 
[1,3,4] thiadiazol-2-yl) -N- (2-morpholin-4-yl--ethyl) - 
benzenesul f onamide 

119.5 2 - Chloro - 5 - ( 5 - cyclohexylimino- 4 -methyl -4,5- dihydro - 
[1,3,4] thiadiazol -2 -yl) -N-ethyl -benzenesul f onamide 

119 . 6 2 -Chloro-5- {5-cyclohexylimino-4-methyl-4 , 5-dihydro- 
[1,3,4] thiadiazol- 2 -yl) -N-ethyl -N- (2-morpholin-4-yl- 
ethyl) "benzenesulf onamide 

119 . 7 2-Chloro-5- (5-cyclohexylimino-4-methyl-4 , 5-dihydro- 
[1,3,4] thiadiazol-2-yl) -N-isopropyl-N- (2-morpholixi^4- 
yl- ethyl) -benzenesulf onamide 

119.8 2 - Chi or o - 5 - ( 5 - cycl ohexy 1 imino - 4 -methyl -4,5- dihydro - 
[1,3,4] thiadiazol-2-yl) -N-ethyl -N- [2- {2-methoxy- 
ethoxy) -ethyl] -benzenesulf onamide . 
C-Chloro- (cyclohexylimino-methyl-4, 5-dihydro- 

[1,3,4] thiadiazol- 2 -yl) -N- (dimethyl amino -hydroxy- 
propyl) -N-ethyl -benzenesulf onamide 

119.10 2-Chloro-5- (5-cyclohexylimino-4 -methyl -4 , 5-dihydro- 
[1,3,4] thiadiazol-2-yl) -N- (2 , 3-diKydfoxy-propyl) -N- 
ethyl -benzenesulf onamide 

119 . 11 2 -Chloro-5- (5-cyclohexylimino-4-methyl-4 , 5-dihydro- 
[1,3,4] thiadiazol -2 -yl) -N-ethyl-N- (2-hydroxy-3- 
pyrrolidin-l-yl -propyl) -benzenesulf onamide 



119.9 
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119 • 12 2-Chloro-5- (cyclohexylimino-Tnet:hyl-4, 5-dihydro- 

ll, 3 , 41 thiadiazol-2-yl) -N- (2-diethylatnino-ethyl) -N- 
ethyl -benzenesul f onamide 
119 . 14 2-Chloro-5- (5-cyclohexylimino-4-tnethyl-4 , 5-dihydro- 

[1,3,4] thiadiazol-2-yl) -N- (2 -dime thylamino -propyl) -N- 
ethyl -benzenesulf onamide 

120 [5- (4-Chloro-phenyl) -2-cyclohexylimino- 

[1,3,4] thiadiazol-3-yl] -acetic acid methyl ester 

121 3- (5-CyclohexYlimino-4-methyl-4,5-dihydro- 
[1,3,4] thiadiazol-2-yl) -benzoic acid methyl ester 

121.1 3- (5-Cyclohexylimino-4-methyl-4,5-dihydro- 
[1,3,4] thiadiazol-2-yl) -benzoic acid 

121.2 3- (5-Cyclohexylimino-4-methyl-4,5-dihydro- 
[1,3,4] thiadiazol-2-yl) -benzamide 

121.3 3- (5-Cyclohexylimino-4-methyl-4,5-dihydro- 
[1,3,4] thiadiazol-2-yl) -N- (2 -hydroxy- ethyl) - 

benzamide . 

121.4 3- (5-Cyclohexylimino-4-methyl-4, 5-dihydro- ' 
[1,3,4] thiadiazol-2-yl) -N-methyl -benzamide 

122 4- (5-Cyclohexylimino-4-methyl-4, 5-dihydro- 
[1,3,4] thiadiazol-2-yl) -benzene- 1, 2 -diol 

123 4- (5-Cyclohexylimino-4-methyl-4, 5-dihydro- 
[1,3,4] thiadiazol-2-yl) -2, 6-dimethoxy-phenol 

123 . 1 6- (5-Cyclohexylimino-4-methyl-4, 5-dihydro- • 
[1,3,4] thiadiazol-2-yl) -pyridin-2-ol 

123 .2 5- (5-Cyclohexylimino-4-methyl-4, 5-dihydro- 

[1,3,4] thiadiazol-2 -yl) -benzene- 1 , 2 , 3 -triol 

124 2- (5-Cyclohexylimino-4-methyl-4, 5-dihydro- 
[ 1 , 3 , 4 ] thi adiazol - 2 -yl ) - quinolin- 8 -ol 

125 Cyclohexyl- (3-methyl-5-pyrazin-2-yl-3H- 
[1,3,4] thiadiazol-2-ylidene) -amine 

126 5- [ (E) -2- (5-Cyclohexylimino-4-methyl-4, 5-dihydro- 
[1,3,4] thiadiazol-2-yl) -viriyll -2-methoxy-phenol 

127 4- (5-Cyclohexylimino-4-methyl-4, 5-dihydro- 
[1,3,4] thiadiazol-2-yl) -2-methoxy-phenol 

128 Cyclohexyl- (3-methyl-5-quinolin-8-yl-3H- 
[1,3,4] thiadiazol -2 -ylidene) -amine 
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129 [4- (5-Cyclohexylimino-4-methyl-4, 5-dihydro- 

tl , 3 , 4] thiadiazol-2-yl) -phenyl] -dimethyl -amine 

I3a 4- (5-Cyclohexylimino-4-methyl-4 , 5-dihydro- 

[1,3,4] thiadiazol-2-yl) -benzenesulfonaraide 

131 [5- (5-Chloro-lH-indol-2-yl) -3-methyl-3H- 
[1,3,4] thiadiazol-2-ylidene] - cyclohexyl- amine; 
compound with trif luoro-methanesulf onic acid 

131.1 • 2- {5-Cyclohexylimino-4-methyl-4,5-dihydro- 
[l,3,4] thiadiazol-2-yl).-phenol; compound with 1,1,1 
trif luoro-methanesulfonic acid 

132 5- (5-Cyclohexylimino-4-methyl-4, 5-dihydro- 
[l,3,4]thiadiazol-2-yl) -2-methoxy-phenol; 

.compoTJind with 1,1, l-t?rif luoro-methanesulfonic acid 

133 4- (5-Cyclohexylimino-4-Tnethyl-4, 5-dihydro- 

j [1,3,4] thiadiazol -2 -yl) -phenol; compound with 1,1,1 
trif luoro-methanesulfonic. acid 

134 Cyclohexyl- [5- (3 , 4-dimethoxy-phenyl) -3-methyl-3H- 
[1^3,4] thiadiazol - 2 -yl idene] - amine 

135 [ 5 - { 3 -Bromo-4 -methoxy-phenyl ) - 3 -methyl - 3H- 
11,3,4] thiadiazol -2 -ylidene] -cyclohexyl -amine 

135.1 Cyclohexyl- [5- (4 -methoxy-phenyl) -3-methyl-3H- 
[1,3,4] thiadiazol-2 -ylidene] -amine 

135 .2 Cyclohexyl- (3 -methyl -5 -phenyl -3H- [1,3,4] thiadiazol- 
2 -ylidene) -amine , * 

136 3- {5-Cyclohexylimino-4-methyl-4, 5-dihydro- 
[1,3 , 4] thiadiazol -2 -yl) -phenol 

137 4- (5-Cyclohexylimino-4-methyi-4, 5-dihydro- 
[1,3,4] thiadiazol -2 -yl) -benzoic acid methyl ester 

137 .1 4- (5-Cyclohexylimino-4-methyl-4, 5-dihydro- 
[l,3,4] thiadiazol-2-yl) -benzoic acid 

137.2 4- {5-Cyclohexylimino-4-methyl-4,5-dihydro- 
[1,3,4] thiadiazol -2 -yl) -N-hydroxy-benzamide 

137 .3 4- {5-Cyclohexylimino-4-Tnethyl-4 , 5-dihydro- 
[1,3,4] thiadiazol -2 -yl) -benzamide 

137.4 4- (5-Cyclohexylimino-4-methyl-4, 5-dihydro- 
[1,3,4] thiadiazol-2-yl) -N- (2H-tetrazol-5-yl) - 
benzamide hydrochloride salt 
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137.5 4- (5-CyclohexyliTniiio-4-niethyl-4,5- 

dihydro [1.3,4] thiadiazol-2-yl) -N-quinolin-8-yl- 
benzamide 

137.6 4- {5-Cyclohexylimino-4-niethyl-4, 5- 

dihydro [1,3,4] thiadiazol-2-yl) -N- (2 , 6-diraethoxy- 
pyridin- 3 -yl ) -benzamide 

137.7 4- {.5-Cyclohexylimino-4-methyl-4, 5- 

dihydro [1,3,4] thiadiazol-2-yl) -N-isopropyl -benzamide 

137.8 4- (5-CyclohexyliminO'-4-methyl-4,5- 

dihydro [1,3,4] thiadiazol-2-yl) -N- ethyl -benzamide 
137 .8-1 Cyclohexyl-{5- [4- (l-ethyl-lH-tetrazol-5-yl) -phenyl] - 
3-methyl-3H- [1,3,4] thiadiazol-2-ylidene} -amine 

137.9 4- (5-Cyclohexylimino-4-methyl-4, 5- 
dihydro[l,3,4] thiadiazol-2-yl) -N- (2-dimethylamino- 
ethyl) -benzamide 

137.10 4- (5-Cyclohexylimino-4-methyl-4, 5- 

dihydro [1,3,4] thiadiazol-2-yl) -N-pyridin-4-ylmethyl- 
benzamide 

137.11 2-Chloro-5- (5-cyclohepcylimino-4-methyl-4, 5- 
dihydro [1,3,4] thiadiazol-2-yl) -N,N-diethyl- 
benzenesulf onamide ' . . J 

137 . 12 4- (5-Cyclohexylimino-4-methyl-4 , 5-dihydro- 
[1,3,4] thiadiazol-2-yl) -N-isobutyl -benzamide 

137.13 4- {5-Cyclohexylimino-4-methyl-4, 5 -dihydro- ■ _ ' 
[1,3,4] thiadiazol-2-yl) -N-methyl -benzamide 

137-13- 4- (Cyclohexylimino-methyr-4,5-dihydro- 
1 [1,3,4] thiadiazol-2-yl) -N- (2-dimethylamino-ethyl) -N- 

methyl -benzamide 

137 .14 [4- (5-Cyclohexylimino-4-methyl-4, 5-dihydro- 
[1,3,4] thiadiazol-2-yl) -phenyl] -1- {3-hydroxymethyl- 
piperidin-l-yl) -metheaione 

137; 15 2- [4- {5-Cyclohexylimino-4-methyl-4,5-dihydro- 

[1,3^4] thiadiazol-2-yl) -benzoyl amino] -3- (4-hydroxy- 
phenyl) -propionic acid tert -butyl ester, 
137.15- (S) -2- [4- (5-Cyclohexylimino-4-methyl-4,5-dihydro- 
a [1,3,4] thiadiazol-2-yl) -benzoylamino] -3- (4-hydroxy- 

phenyl ) -propionic acid; compound with 2,2,: 
trif luoro-acetic acid,' 
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2S 

137 .16 (S) -2- [4- (5-Cyclohexylimino-4-methyl-4,5-dihydro- 

[1, 3,4] thiadiazol-2-yl) -benzoylamino] -propionic acid 

tert -butyl ester, 
137 . 16- (S) -2- [4- (5-Cyclohexylimino-4-methyl-4, 5-dihydro- 
a [1/ 3 , 43 thiadiazol-2-yl) -benzoylamino] -propionic 

acid; compound With 2 , 2 , 2-trif luoro-acetic acid 
137 ,17 [4- (5-Cyclohexylimino-4-methyl-4, 5-dihydro- 

[1,3,4] thiadiazol-2-yl) -phenyl] - {4-pyridin-2-yl- 

piperazin-l-yl) -methanone 

137.18 [4- (5-Cyclohexylimino-4-tnethyl-4,5-dihydro- 
[l,3,4]thiadiazol-2-yl) -phenyl]- [4- (4-fluoro- 
phenyl) -piperazin-l-yl] -methanone 

137 . 19 4- (5-Cyclohexylimino-4-methyl-4, 5-dihydro- 

[1,3,4] thiadiazol-2-yl) -N- (3,4, 5-trimethoxy-benzyl) - 
benzamide 

137.20. [4-(5- Cyc lohexy 1 imino - 4 -methyl -4,5- dihydr o - 

[1,3,4] thiadiazol-2-yl) -phenyl] - {4-pyrimidin-2-yl- 
piperazin-l-yl) -methanone, 

137 .21 [4- (5-Cyclohexylimino-4-methyl-4, 5-dihydro- 
[1,3,4] thiadiazol-2-yl) -phenyl] - (4 -methyl -piperazin- 
1-yl) -methanone : " • 

137.22 4- (5-Cyclohexylimino-4-methyl-4,5-dihydro- 
[1,3,4] thiadiazol-2-yl) -N- [3- {4-methyl -piperazin-l- 
yl) -propyl] -benzamide ! J 

137.23 4- (5-Cyclohexylimino-4-methyl-4,5-dihydro- 
[1,3,4] thiadiazol-2-yl) -N- (l-ethyl-pyrrolidin-2- 
ylmethyl) -benzamide 

137.24 4- (5-Cyclohexylimino-4-methyl-4,5-dihydro- 
[1,3,4] thiadiazol-2-yl) -N-pyridin-3-ylmethyl- 
benzamide 

137.25 N-Benzyl -4 - ( 5 - cyclohexyliminO-4 -methyl - 4 , 5 -dihydro- 

[1,3,4] thiadiazol - 2 -yl ) -benzamide 

137.26 N- (l-Behzyl-piperidin-4-yl) -4- (5-cyclohexylimino-4- 
methyl-4,.5-dihydro- [1,3,4] thiadiazol-2-yl) -benzamide 

137.27 4- (5-Cyclohexylimino-4-methyl-4, 5-dihydro- 

[1,3,4] thiadiazol-2-yl) -N- (2-ethyl-2H-pyrazol-3-yl) - 
benzamide 
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137 .28 4- (5-Cyclohexylimino-4-methyl-4,5-dihydro- 

[1,3 , 4] thiadiazol-2-yl) -N- {2-morpholin-4-yl-ethyl) - 
benzamide 

137 . 28- [5- (4- ( (N-cyano-N' -ethylmorpholine) - 
1 carboximidamide)- -phenyl) -3 -methyl - 3H- 

[1,3,4] thiadiazol-2-ylidenel -cyclohexyl- amine 

137 .29 4- {5-Cyclohexylimino-4-methyl-4, 5-dihydro- 

[1,3,4] thiadiazol-2-yl) -N- (2-pyrrolidin-l-yl-ethyl) - 
benzamide 

138 Cyclohexyl- (3-methyl-5-pyridin-3-yl-3H- 
[1,3,4] thiadiazol-2-ylidene) -amine 

139 3- (5-Cyclohexylimino-4-methyl-4, 5-dihydro- 
[1,3,4] thiadiazol-2-yl) -benzenesulf onaraide 

140 (5-Benzo [1,3] dioxol-5-yl-3 -methyl -3H- 
[1,3,4] thiadiazol-2-ylidene) -cyclohexyl -amine 
Cyclohexyl- [3-methyl-5- (3,4,5-trimethoxy-phenyl) -3H- 
[1,3,4] thiadiazol-2-ylidene] -amine 
4- (5-Cyclopentylimino-4-methyl-4, 5-dihydro- 
[1,3,4] thiadiazol-2 -yiy -benzonitrile 

143 4- (5-Cycloheptylimino-4-methyl-4 , 5-dihydro- 
[1,3,4] thiadiazol-2-yl) -benzonitrile — ■ 

144 4- [5- (4-Fluoro-phenylimino) -4-methyl-4 , 5-dihydro- 
[1, 3 , 4] thiadiazol-2 -yl] -benzonitrile 

4- [5- {3-Hydroxy-phenylimino) -4-methyl-4, 5-dihydr5- 
[l , 3 , 4] thiadiazol-2 -yl] -benzonitrile 

5- [5- (4-Cyano-phenyl) -3-methyl-3H- [1, 3 ,4] thiadiazol- 
2-ylideneamino] -2-fluoro-benzoic acid 

I47-a 4- [4-Methyl-5- (cis-4-methyl-cyclohexylimino) -4,5- 

dihydro- [1,3,4] thiadiazol-2-yl] -benzonitrile 
I47-b 4- [4-Methyl-5- (trans-4-methyl-cyclohexylimino) -4,5- 
dihydro- [1 , 3 , 4] thiadiazol- 2 -yl] -benzonitrile 

148 4- [5- (trans-4-Hydroxy-cyclohexylimino) -4-methyl-4, 5 
dihydro- [1,3,4] thiadiazol -2 -yl] -benzonitrile 

149 4- [5- (Bicyclo[2.2.1]hept-2-ylimino) -4-methyl-4, 5- 
dihydro- [1,3,4] thiadiazol- 2 -yl] -benzonitrile 



141 
142 



145 
146 
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150 4-[5-((lR*r 2R*)-2-Hydroxy-cyclohexylimino)--4- 
methyl-4.,5-dihydro- [1,3,4] thiadiazol-2-yl] - 
benzonitrile- 

151 4- [5- ( (IR*, 2S*) -2 -Hydroxy- cyclohexylimino) -4- 
methyl-4,5-dihydro- [1,3,4] thiadiazol-2-yl] - 
benzonitrile 

I52-a 4- [5- ( (IR*/ 3R*) -3-Hydroxy-cyclohexylitnino) -4- 
methyl-4, 5-dihydro- [1,3,4] thiadiazol-2-yl] - 
benzonitrile 

I52-b ■ 4-[5-((lR*, 3S*) -3-Hydroxy-cycloliexylimino) -4- 
me thyl -4,5- diliydro- [1,3,4] thiadiazol - 2 -yl ] - 
benzonitrile 

153 (IR* , 3R*) ) -3- [5- (4-Metlianesulf onyl-plienyl) -3- 
methyl-3H- [1,3,4] thiadiazol- 2 -ylideneamino] - 
cyclohexanol 

154 4- [5- (IR*, 3R*) -3 -Hydroxy- cyclohexylimino) -4 -methyl - 
4,5-dihyd'ro- [1, 3 , 4] thiadiazol-2-yl] -benzoic acid 

155 4- [5- ( (IR*, 3R*) -3 -hydroxy -cyclohexylimino) -4- 
methyl-4,5-dihydro- [1,3,4] thiadiazol-2-yl] -N- (2- 
morpholin-4-yl-ethyl) -benzamide 

156 4- [5- (trans-4-Hydroxy-cyclohexylimino) -^4-methyl-4, 5- 
dihydro- [1,3,4] thiadiazol -2 -yl] -.benzoic acid 

157 4- [5- (trans-4-Hydroxy-cyclohexyliTnino) -4 -methyl -4, 5- 
dihydro- [1,3,4] thiadiazol-2-yl] -N- (2-hydroxy-l, T-. 
dimethyl -ethyl) -benzamide 

158 4- [5- ( (IR*, 3R*) -3-Hydroxy-cyclohexylimino) -4- 
methyl-4,5-dihydro- [1, 3, 4] thiadiazol -2 -yl] -N- (2- 
hydroxy- 1 , 1 - dimethyl - ethyl ) -benzamide 

159 N-tert-Butyl-4- [5- ( (IR*, 3R*) -3-hydroxy- 
cyclohexylimino) -4-methyl-4, 5-dihydro- 
[l , 3 , 4] thiadiazol -2 -yl] -benzamide 

160 N- (l,l-dimethyl-3-oxo-butyl)-4- [5- (IR*, 3R*)-3- 
; i hydroxy- cyclohexylimino) -4-methyl-4, 5-caihydro- 
[l , 3 , 4] thiadiazol -2 -yl] -benzamide 

161 N- (2-Cyano-l,2,2-trimethyl-ethyl) -4- [5- ( (IR*, 3R*) - 
3-hydroxy-cyclohexylimino) -4 -methyl -4 , 5-dihydro- 
[1,3,4] thiadiazol -2 -yl] -benzamide 
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l-{4- [5- ( (IR*, 3R*) -3 -Hydroxy- cyclohexylimino) -4- 
methyl-4,5-dihydro- [1, 3 ,4] thiadiazol-2-yl] - 
ben2oylamino}-cyclopropanecarboxylic acid methyl 

ester 

4- {5-Cyclopeiitylimino-4-methyl-4,5-dihydro- [1,3,4] 
thiadiazol-2-yl) -benzamide 

4- (5-Cycloheptylimino-4-methyl-4, 5-dihydro- 
[1,3,4] thiadiazol-2-yl) -benzamide 

4- [5- (4-Fluoro-phenylimino) '-4-metliyl-4, 5-dihydro- 
[l, 3 ,4] thiadiazol-2-yl] -benzamide 

4- [5- (3-Hydroxy-phenylimino) -4-methyl-4 , 5-dihydro- 
[1,3,4] thiadiazol - 2 -yl ] -benzamide 

5- [5- (4-Carbamoyl -phenyl) -3-methyl-3H- 

[1,3 , 4] thiadiazol-2-ylideneamino] -2-f luoro-benzoic 

acid 

4- [4-Methyl-5- (4-methyl-cyclohexylimino) -4,5- 
dihydro- [1,3,4] thiadiazol -2 -yl] -benzamide 
4_ [5- (4 -Hydroxy -cyclohexylimino) -4 -methyl -4, 5- 
dihydro- [1,3,4] thiadiazol- 2 -yl] -benzamide 
4- [5- (Bicyclo[2.2,l]hept-2-ylimino) - 4 -methyl -4, S- 
dihydro- [1,3,4] thiadiazol -2 -yl] -benzamide 
4- [5- ( {1R*#2R*) -2 -Hydroxy- cyclohexylimino) - 4 -methyl - 
4,5-dihydro- [1,3,4] thiadiazol-2-yl] -benzamide 
4- [5- ( (1R*/2S*) -2-Hydroxy-cyclohexylimino) -4-methyl- 
4 , 5-dihydro- [1,3,4] thiadiazol-2-yl] -benzamide 
4- [5- { {1R*,3R*) -3-Hydroxy-cyclohexylimino) -4-methyl- 
4 , 5-dihydro- [1,3,4] thiadiazol-2-yl] -benzamide 
4- [5- ( (1R*,3S*) -3-Hydroxy-cyclohexylimino) -4-methyl- 
4, 5-dihydro- [1, 3 , 4] thiadiazol -2 -yl] -benzamide 
4- [4-Methyl-5- (3-oxo-cyclohexylimino) -4 , 5-dihydro- 
[1,3,4] thiadiazol- 2 -yl] -benzamide 

4- [5- (3,3-Difluoro-cyclohexylimino) -4-methyl-4, 5- 
dihydro- [1, 3*, 4] thiadiazol -2 -yl] -benzamide 
4- [5- ( (1R*,3R*) -3 -Fluoro- cyclohexylimino) -4-methyl- 
4, 5-dihydro- [1, 3 , 4] thiadiazol-2-yl] -benzamide 
4- [5- {Cyclohex-3-enylimino) -4-methyl-4, 5-dihydro- 
[l , 3 , 4] thiadiazol -2 -yl] -benzamide 
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178 { IR* , 3R* ) - 3 - { 3 -Methyl - 5 - [4 - ( IH- tet razol - 5 -yl ) - 
phenyl] -3H- [1,3,4] thiadiazol-2-ylideneamino} - 
cyclohexanol 

179 3- [5- (4-Chloro-phenyl) -3-tnetliyl-3H- 

[1,3,4] thiadiazol-2-ylideneamino] -2 -hydroxy-benzoic 

acid 

180 3- [5- (4-Cyano-phenyl)-3-methyl-3H- [1,3,4] thiadiazol 
2-ylideneaTnino] -benzoic acid 

180.1 3 - [5 - (4 -carbamoyl -phenyl) -3 -methyl -3H- 

^ - * [1,3,4] thiadiazol -2 -ylideneamino] -benzoic acid 

181 2-Fluoro-5- [5- (4 -methanesulfonyl -phenyl) -3-methyl- 
3H- [1,3,4] thiadiazol -2 -ylideneamino] -benzoic acid 

182 3- [5- (4 -methanesulfonyl -phenyl) -3-methyl-3H- 
[1,3, 4] thiadiazol -2 -ylideneamino] - 
cyclohexanecarboxylic acid 

183 [5- (4 -methanesulfonyl -phenyl) -3-methyl-3H- 
[1,3,4] thiadiazol-2-ylidene] -piperidin-l-yl amine 

184 [5- (4 -Methanesulfonyl -phenyl) -3-methyl-3H- 
[1,3,4] thiadiazol-2 -ylidene] - (tetrahydro-pyran-4- 
yl) -amine 

185 3- [5- (4-Acetylamino-phenyl) -3-methyl-3H- 
[1,3,4] thiadiazol-2 -ylideneamino] -benzoic acid ^ 

186 N- {4- [5- (trans -4 -Hydroxy- cyclohexylimino) -4^methyl- 
4,5-dihydro- [1,3, 4] thiadiazol -2 -yl] -phenyl}- ; 
acetamide 

187 N-{4- [5- ( (1R*,3S*) -3 -Hydroxy -cyclohexylimino) -4- 
methyl-4 , 5-dihydro- [1,3,4] thiadiazol-2 -yl] -phenyl } - 
acetamide 

188 N-{4- [5- ( (1R*,3R*) -3 -Hydroxy- cyclohexylimino) -4- 
methyl-4, 5-dihydro- [1,3,4] thiadiazol-2 -yi] -phenyl} 
acetamide 

189 J7-{5- [5- { (1R*,3R*) -3 -Hydroxy- cyclohexylimino) -4- 
methyl -4, 5-dihydro- [1,3 ,4] thiadiazol- 2 -yl] -pyridin 
2 -yl } -acetamide 

190 3- [5- (4-Chloro-phenyl) - 3 -methyl -3H/- 

[1,3,4] thiadiazol -2 -yl ideneamino] -benzonitrile 
190.1 [5- (4-Chloro-phenyl) -3-methyl-3H- [1, 3 , 4] thiadiazol 
2 -ylidene] - [3- (lH-tetrazol-5-yl) -phenyl] -amine 
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190 .2 3- [5- (4-Chloro-phenyl) -3-methyl-3H- 
[1,3,4] thiadiazol-2-ylideneamino] -N-hydroxy- 
benzamidine 

190.3 3-{3- [5- (4-Chloro-phenyl) -3-methyl-3H- 
[1,3,4] thiadiazol-2-ylideneainino] -phenyl } - 
[1 , 2 , 4] oxadiazol-5-ol 

191 [5- ( 4 -Bromo- 3 -methyl -phenyl) - 3 -methyl -3H- 
[1,3,4] thiadiazol-2-ylidene] -cyclohexyl -amine 

191.1 4- (5-Cyclohexylimino-4-methyl-4,5-dihydro- 

■ [i,3,4]thiadiazol-2-yl)-2-methyl-benzonitrile 

191.2 4- (5-Cyclohexylimino-4-methyl-4,5-dihydro- 
[l,3,4]thiadiazol-2-yl) -2 -methyl -benzamide 

192 [5- {4-Brorao-3-methoxy-phenyl) -3-methyl-2 , 3^dihydro- 
[1, 3 i 4] thiadiazol -2 -yl] -cyclohexyl- amine 

192 . 1 4- (5-Cyclohexylimino-4-methyl-4, 5-dihydro- 

[1,3,4] thiadiazol-2-yl) -2-methoxy-benzamide 
192.2 4- (5-Cyclohexylimino-4-methyl-4,5-dihydro- 
[1,3, 4] thiadiazol-2-yl) -2-hydroxy-benzamide 

193 4- (5-Cyciohexylimino-4-methyl-4,5-dihydro- 
[l,3,4]thiadiazol-2-yl)-2-nitro-benzoic acid methyl 

ester . -■ ' 

193 . 1 2-Amino-4- (5-cyclohexylimino-4-methyl-4 , 5-dihydro- 

[l,3,4]thiadiazol-2-yl) -benzoic acid methyl ester 
193.2 2-Acetylamino-4-'(5-cyclohexylimino-4-methyl-4,5-! . 

dihydro- [1,3,4] thiadiazol-2-yl) -benzoic acid methyl 

ester 

193 .3 2-Amino-4- (5-cyclohexylimino-4-methyl-4, 5-dihydro- 

[1,3,4] thiadiazpl-2 -yl) -benzamide 
193 .4 7- (5-Cyclohexylimino-4-methyl-4, 5-dihydro- 

[1,3,4] thiadiazol-2-yl) -3H-quinazolin-4-one 

193 .5 7- {5-Cyclohexylimino-4-methyl-4 , 5-dihydro- 

[1,3,4] thiadiazol - 2 -yl ) - quina zol in- 4 -yl amine 
193.6 7- (5-Cyclohexylimino-4-methyl-4, 5-dihydro- 

[1,3,4] thiadiazol -2 -yl) -lH-quinazoline-2 , 4-dione 

194 4- (5-Cyclohexylimino-4-methyl-4,5-dihydro- 

[1,3,4] thiadiazol- 2 -yl) -2-raethoxy-benzenesulf onaraide 

195 S- (5-Cyclohexylimino-4-methyl-4 , 5-dihydro- 

[1,3,4] thiadiazol-2-yl) -2-methoxy-benzenesulf onamide 
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196 3- [5- ( 3 -Cyano -phenyl) -3 -methyl -3H- [1,3,4] thiadxazol - 

2 -ylideneamino] -benzoic acid methyl ester 

196.1 3- [5- (3-Cyano-phenyl) -3-methyl-3H- [1, 3 , 4] thiadiazol- 
2-ylideneamino] -benzoic acid 

197.1 3- [3-Methyl-5-pyridin-2-yl-3H- [1, 3 ,4] thiadiazol-2- . 
ylideneamino] -benzoic acid 

198 3- [5- (4-Chloro-3-sulfamoyl-phenyl) -3-methyl-3H- 
[1,3,4] thiadiazol- 2 -ylideneamino] -benzoic acid 

199 4- (5-Cyclohexylimino-4-methyl-4, 5-dihydro- 
[1,3,4] thiadiazol -2 -yl) -benzonitrile 

199.1 Cyclohexyl-{3-methyl-5- [4- (IH-tetrazol-B-yl) - 
phenyl] -3H- [1,3,4] thiadiazol-2-ylidene} -amine 

1100 " Cyclohexyl- [3-methyl-5- (4-nitro-phenyl) -3H- [1,3,4] 
thiadiazol- 2 -ylidene] -amine 

1100. 1 4- (5-Cyclohexylimino-4-methyl-4, 5-dihydro- 
[1,3,4] thiadiazol- 2 -yi) -phenylamine 

1100.2 [5- (4- (N-cyano-N»- (2-dimethylaminoethyl) - 
carboximidamide) -phenyl) - 3 -methyl -3H- 
[1,3,4] thiadiazol - 2 -ylidene] -cyclohexyl -amine 

1100.3 N- [4- (5-Cyclohexylimino-4-methyl-4,5-dihydro- 

[1,3,4] thiadiazol- 2 -yl) -phenyll-acetamide 

1100 .4 [5- (4- (bis-ethylsulfonylamino) -phenyl) -3-methyl-3H- 
[1,3,4] thiadiazol-2 -ylidene] -cyclohexyl -amine , 

1100.5 [5- (4- (1- (2-dimethylaminoethyl) amino -2 -nitro- , 
vinylamino) - phenyl) -3-methyl-3H- [1, 3,4] thiadiazol - 
2-ylidene] -cyclohexyl -amine 

1100.6 (E) -I^- [4- (5-Cyclohexylimino-4-methyl-4, 5-dihydro- 
[1,3,4] thiadiazol-2 -yl) -phenyl] -2-nitro-ethene-l, 1- 
diamine 

1100 .7 [5- (jw-cyano-U'-raethyl-4-carboximidamide-phenyl) -3- 
methyl-3H- [1,3,4] thiadiazol -2 -ylidene] -cyclohexyl- 
amine 

1100.8 [5-(4-(N- cyano -N • - amino - carboximidamide ) -phenyl ) - 3 ■ 
methyl-3H- [1,3,4] thiadiazol-2-ylidene] -cyclohexyl- 
amine 

1100.9 Ethane sulfonic acid [4- { 5 -cyclohexylimino-4 -methyl- 
4, 5-dihydro- [1,3,4] thiadiazol- 2 -yl) -phenyl] -amide 
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1100.10 [4- (5-Cyclohexylimino-4-methyl-4,5-dihydro- [1,3,4] 
thiadiazol-2-yl) -phenyl] -urea 

1100 . 11 1- [4 - {Cyclohexyliinino-niethyl-4 , 5.-dihydro- 

[1,3,4] thiadiazol-2-yl) -phenyl] -3- (2-dimethylamino- 
ethyl) -urea 

1101 2-Chloro-4- (5-cyclohexyliraino-4-Tnethyl-4, 5-dihydro- 
[1,3,4] thiadiazol-2-yl) -benzenesulf onamide 

1102 2-Chloro-4- (5-cyclohexylimino-4-methyl-4, 5-dihydro- 
[l, 3 ,4] thiadiazol-2-yl) -benzoic acid methyl ester 

1102 .1 2-Chloro-4- (5-cyclohexylimino-4-inethyl-4 , 5-dihydro- 

[1,3,4] thiadiazol-2-yl) -benzamide 

1103 2-Chloro-5-{5-cyclohexyliniino-4-methyl-4,5-dihydro- 

[1,3 , 4] thiadiazol-2-yl) -benzamide 

1104 4- (5-Cyclohexyliminc-4-methyl-4,5-dihydro- 
[l,3,4]oxadiazol-2-yl)-benzoic acid methyl ester 

1104 .1 4- {5-Cyclohexylimino-4-methyl-4 , 5-dihydro- 
[1,3 , 4] oxadiazol-2-yl) -benzan\ide 

The compoxinds utilised in the invention include 
pharmaceutically acceptable derivatives of compounds of 
formula (I) such as solvates, hydrates, pharmaceutically 
5 acceptable salts and polymorphs (different crystalline 
lattice descriptors) . 

Pharmaceutically acceptable - salts- of a compound,. . of 
formula (I) include salts having a basic part and salts 
having an acidic part. 
10 The expression pharmaceutically acceptable salt of a 

compound of formula (I) having a basic part should be 
understood to refer to the addition salts of the compounds of 
formula (I) which may be formed from non-toxic inorganic or 
organic acids such as, for exan?)le, hydrobromic, 
15 hydrochloric, sulfuric, phosphoric, nitric, acetic, succinic, 
tartaric, citric, maleic, hydroxymaleic, benzoic, fumaric, 
toluenesulfonic and isethionic acid salts, and the like. The 
various quaternary ammonium salts of the derivatives (I) are 
also included in this category of compounds of the invention. 
20 In addition, the expression pharmaceutically acceptable salt 
of a compound of formulai (I) having an acidic part is 



wo 02/28847 



PCT/EPOl/11330 



3^ 

understood to refer to the usvial salts of the compoxands of 
formula (I) which may be formed from non-toxic inorganic or 
organic bases such as, for example, the hydroxides of alkali 
metals and alkaline-earth metals (sodium, potassium, 
5 magnesium- and calcium) , amines (dibenzylethylenediamine, 
trimethylamine, piperidine, pyrrolidine, benzylamine and the 
like) or alternatively quaternary ammonium hydroxides such as 
tetramethylammonium hydroxide. (See also "Pharmaceutical 
salts" by Berge S.M. et al. (1997) J. Pharm. Sci. 66: 1-19, 
10 which is incorporated herein by reference.) . 

use of a prodanig of a cornpoxind of the invention such as 
would occxir to one" skilled in the art (see Bundgaard, et 
al.. Acta Pharm. Suec , 1987; 24: 233-246), is also 
contenplat ed . 

15 

Process for the preparation. 

The compounds of this invention can be synthesised 
according to the general procedures of synthesis A-E, 
utilising methodology described herein which is known to a 
20 person skilled in the art. 



. J 



Protocol A: 



H CS Mel ' - R3COC1 ?\ ■ ^ 



■ 1 s • , s 



AA, HCIO4 



ST Rl 
3 ^ (I) 



The starting compovmds are either commercially 
25 available or can be prepared according to routes known to 
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the skilled man. See M. Akbar Ali, S.E. Livingston, and D.J. 
Philipps, inorganica Chlxnica Acta, 6, 11 (1972); P. Molina, 
A. Tarraga, A. Espinosa; Synthesis, 690 (1988) ; P. Molina, 
A. Tarraga, A. Espinosa; Heterocycles , vol.29, N<»12 (1989) . 

5 

In step 1, the soibstituted hydrazine is reacted with 
carbon disulphide and with an alkyl- iodide such as methyl - 
iodide to form the desired 2 -substituted .S- 
alkyldithiocarbazate (1) . Various solvents, operating 
10 conditions, bases, .can be used and will be easily determined 
by the skilled person. For example, and without any 
limitation, one can use for the reaction of the substituted 
hydrazine with carbon disulphide an alcoholic solution of 
potassium hydroxide with a temperature not exceeding 15 °C. 
15 • Methyl iodide can be added to this solution or to a diluted 
solution (e.g. with water) . 

In step 2, the substituted S-methyldithiocarbazate is 
reacted with an appropriate group R3C0-X in which X is a 
leaving group such as halogen. Preferably, R3C0-X is an acyl 
20 chloride (R3C0C1) . The reaction can be carried out in e.g. 
toluene as the solvent at reflux. The corresponding acylated 
methyldithiocarbazate (2) is obtained. 

In step 3, the acylated methyldithiocarbazate is 
cyclized into the desired 1, 3 , 4-thiadiazole. The reaction 
25 can be carried out in the presence of acetic anhydride (AA) 
and perchlorate HClO* in ether, preferably, at a temperature 
comprised between -5 and 5«»C, preferably 0<»C, or in the 
presence of trimethylsilyl trif luoromethanesulfonate in 
dichloromethane, preferably, at a temperature comprised 
30 between 0 and 25 'C. After stirring at room temperature 
several hours, an intermediate compoimd which is the 1,3,4- 
thiadiazolium perchlorate (3) is obtained. 

In step 4, the i, 3 , 4-thiadiazole (or its perchlorate or 
sulfonate) is reacted with a suitable amine RINH2, to form 
35 the final compound. The reaction can be carried out in 
alcool such as ethanol as a solvent (the solvent may also be 
an aprotic solvant such as dioxane, dimethylfoimamide (DMP) 
or acetonitrile) , in the presence of a base such as 
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triethylamine, and preferably, at a temperature comprised 
between 40 and 110 °C, preferably between 40 and 80«C. 



Protocol B : 

5 




The starting compo\ands are either commercially available 
or can be prepared according to routes known to the skilled 
person. See R. Noto, P. Lo Meo, M. Gruttadaxaria, G, Werber ; 
10 J". Heterocyclic Chem. , 33, 863 (1996). 

In step 1, the substituted isothiocyanate is reacted 
with the substituted hydrazine to form the desired 
substituted thiosemicarbazide (5) . The reaction, can be 
carried out in alcool e.g. methanol and/or water at a 
15 temperature comprised between -5**C cuid 15^C, preferably d«C. 

in step 2, the substituted thiosemicarbazide is reacted 
with an aldehyde R3CHO to form the desired thiosemicarbazone 
(6) . The reaction can be carried out in alcool e.g. 
methanol, at a temperatxire comprised between 50 and 90®C, 
20 preferably 75<»C. 

In step 3, the substituted thiosemicarbazone is 
cyclized to yield compound (I) . The reaction can be carried 
out in alcool, e.g. ethanol, at a temperature comprised 
between 20**C and 110°C, preferably 75 *»C, in the presence of 
25 an oxidant such as FeCla. 



Protocol C 
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(1) 



The starting compoxmds are either commercially available 
or can be prepared according to routes known to the skilled 
man. See FR-A-7712352, DE-A-4418066 and FR-A-8015072 . 

in the first step, the carboxylic acid is reacted with 
the thiosemicarbazide derivative (5-) to yield the desired 
1 3 4-thiadiazole (7) . The reaction can be carried out m an 
aprotic solvant such as dioxane, at reflux, in the presence 
of a deshydrating agent, eg PO.CI3.. 

in the second step, the desired 1, 3 , 4-thiadiazole is 
reacted with R2X, where X is a leaving group such as 
trifluoromethane sulfonate, iodide or bromide. > The reaction 
can be carried out in an aprotic solvent such as dioxane or 
DMF (if R2-X is alkyl-iodide or bromide) , preferably at room 
15 ten5)erature (RT) or under heating. to yield con5)Ound (I).-. 



10 



20 



Protocol D : 1 step 

R3-C»0H + 

HNv. Rl 

The starting compounds are either commercially 
available or can be prepared according to routes known to 

the skilled man. 

in the first step, the carboxylic acid is reacted with 
the substituted thiosemicarbazide derivative (5) to yield 
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the desired final 1,3,4-thiadiazole (I). The reaction can be 
carried out in an aprotic solvent such as dioxane, at reflux 
and at a temperature comprised between 75 and 120«C, in the 
presence of a deshydrating agent, e.g POCI3. 

5 

•The solvent, reaction time, temperature, catalyst if 
any, can be varied in all steps described above for all 
routes, as the skilled man will appreciate. 

10 Protocol B : 3 step 




See J.M. Kane, M-A. Staeger, Synthetic coramxmication, 22 

(1) , 1-11 (1992) . 

The starting compounds are either commercially 
15 available or can be prepared according to methods known . to 
the skilled person. See R. Noto, P. Lo Meo, M. Gruttadauria, 
G. Werber ; J. Heterocyclic Chem. , 33, 863 (1996). 

In step 1, the substituted * isothiocyanate is reacted 
with the substituted hydrazine to form the desired 
20 substituted thiosemicarbazide (5) . The reaction can be 
carried out in alcool e.g. methanol and/ or water at a 
temperature comprised between -5 and 15«C preferably QOC. 

In step 2, the substituted thiosemicarbazide is reacted 
with the acid chloride to form the desired thiosemicarbazide 
25 (8) . The reaction can be carried out in a basic medium such 
as pyridine at room temperature, or in an aprotic solvent in 
the presence of a base such as pyridine or triethylamine. 

In step 3, the substituted thiosemicarbazide is 
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cyclized to yield compound (I) . The reaction can be carried 
out in alcool, e.g. methanol, at a temperature of e.g. 75»C, 
in the presence of Mercuric oxide (HgO) . 

Pharmaceutical compositions^ 

The products of the invention are administered in the 
form of compositions, which are appropriate depending on the 
nature, and severity of the condition to be treated. The 
daily dose in humans is usually between 2 mg and 1 g of the 
active ingredient, which may be taken in one or more 
individual doses. The compositions are prepared in forms 
which are compatible with the intended route of 
, administration, such as, for example, tablets, coated 
■ tablets, capsules, mouthwashes, aerosols, powders for 
inhalation, suppositories, ' enemas, foams (such as rectal 
foams) gels or suspensions. These conpositions are prepared 
by methods which are familiar to those skilled in the art and 
comprise from 0.5 to 60% by weight of active ingredient 
(compound of the invention) and 40 to 99.5% by weight of a 
0 pharmaceutical vehicle or carrier which is appropriate and 
cotr5)atible with the active principle and the physical form of 
the intended con5>osition. 

Solid form preparations include powders, tablets, 
dispersible granules, capsules, cachets, and suppositories. 
5 . A solid carrier can be one or more substances which may also 
act as diluents, flavouring agents, solubilizers, 
Itibricants, suspending agents, binders, or tablet 
disintegrating agents; it can also be an encapsulating 
material. In powders, the carrier is a finely divided solid, 
30 which is in a mixture with the finely divided active 
component. In tablets, the active component is mixed with 
the carrier having the necessary binding properties in 
suitable proportions and compacted in the shape and Size 
desired. The powders, tablets, cachets or encapsulated forms 
35 for capsules preferably contain 5% to about 70% of the 
active component. Suitable carriers are magnesium carbonate, 
magnesium stearate, talc, lactose, sugar, pectin, dextrin, 
starch, tragacanth, methyl cellulose, sodium carboxymethyl 
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cellulose, a low-melting wax, cocoa butter, and the -like. 

Tablets, powders, cachets, and capsules can be used as 
solid dosage forms suitable for oral administration. The 
drug may be delivered as a spray (either in a pressurised 
5 container fitted with an appropriate valve or in a non-* 
pressurised container fitted with a metering valve) . 

Liquid form preparations include solutions, 
suspensions, and emulsions. 

Sterile water or water-propylene glycol solutions of 

10 the active compounds may be mentioned as an example of 
liquid preparations suitable for parenteral administration. 
Liquid preparations can also be formulated in solution in 
aqueous polyethylene glycol solution. 

Aqueous solutions for oral administration can be 

15 prepared by dissolving the active component in water and 
adding suitable colorants, flavouring agents, stabilizers, 
and thickening agents as desired. Aqueous suspensions for 
oral use can be made by dispersing the finely divided active 
component in water together with a viscous material such as 

20 natural synthetic gums, resins, methyl cellulose, sodium 
carboxymethyl cellulose, and other suspending agents known 
to the pharmaceutical formulation art. 

For preparing suppository preparations, a loW-melting 
wax such as a mixture of fatty acid glycerides and cocoa 

25 butter is first melted and the active ingredient is 
dispersed therein by, for example, stirring. The molten 
homogeneous mixture is then poxired into convenient sized 
molds and allowed to cool and solidify. Enemas are obtained 
according to known procedures to prepare solutions adapted 

30 for rectal administration. Foams are prepared according to 
known methods (these foams can notably be similar to those 
used to administer a drug such, as 5 -ASA for treating 
rectocolite) . _ ! 

Preferably the pharmaceutical preparation is in unit 

35 dosage form. In such form, the preparation is divided into 
unit doses containing appropriate quantities of drug. The 
unit dosage form can be a packaged preparation, the package 
containing discrete quantities of the preparation, . for 
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example, packaged tablets, capsules, and powders in vials or 
ampoules. The \anit dosage form can also be a capsule, 
cachet, or tablet itself, or it can be the appropriate 
number of any of these packaged forms. 



Methods of treatment. 

The compounds of the invention are selective PDB7 
inhibitors. They can be used in the treatment of various 
10 diseases, as they can modulate inflammatory and immunological 
processes due to an increase of intracellular cAMP levels. 

The diseases that can be successfully treated include 
namely T-cell -related diseases, autoimmune diseases, 
■' ■ infiananatory diseases, respiratory diseases, CNS diseases, 
15 allergic diseases, endocrine or exocrine pancreas diseases, 
gastrointestinal diseases, visceral pain, inflammatory bowel 
disease, osteoarthritis, multiple sclerosis, chronic 
obstructive pulmonary disease (COPD) , asthma, cancer, 
acquired immune deficiency syndrome (AIDS) or graft 

20 rejection. 

The conpounds of the invention have low- IC50 values, 
typically at most 5 jM, preferably below 1 iM, and even below 
100 nM. 

The invention finally relates to a method for v.the 
25 treatment of the above-mentioned diseases comprising 
administering to a mammal, particularly a human, in need 
thereof an effective amotmt of compound of the invention. 

The following examples illustrate the invention without 
30 limiting it. 

Examples 

Compoiinds of the invention have been named with the software 
35 ^AutoNom Version 4.0" 



Protocol A 
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1 



HjN R2 



A S 



¥ Y 

s 



R2 



,R2 



/ 



N-N C.O. 
3 



R3^S^^ 



(I) 



R1 



Intermediate 1 : PROTOCOIi A 

5 

■ Intermediate la: R2a methyl 

W-Methyl-hydrazinecarbodithioic acid methyl ester 

Methylhydrazine (370 mmol, 19.43 mml) was added to a 
solution of potassium hydroxide (370 mmol, 20.7 g) in 90% 

10 aqueous alcohol (130 mL) . The mixture was cooled to 5°C, 
then carbon disulphide (370 ttimol, 22.2 ml) was added 
dropwise with vigorous stirring, over Ih, while the 
temperature of the mixture was not allowed to rise above 
7«C. The resulting yellow solution was diluted with water 

15 (300 ml) and the methyl iodide (370 mmol, 23.34 ml) was 
added slowly while the mixture was stirred vigorously.- After 
the stirring had been continued for 3 h at lO-lB^C, "the 
white crystals of 2-methyl-S-methyldithiocarba2ate (la) were 
filtered off, washed with a mixture 1:1 of ethanol : petroleum 

20 ether to give 38 g of the desired compound. 
Yield: 84%. 

4i-NMR (400MHz, DMSO) 8 PPm: 2.32 (s, 3H) , 3.60 (s, 3H) , 
5.55 (s, 2H) . 

25 Intermediate 2t PROTOCOIi A ' / 

Intermediate 2as R2= methyl, R3a 4 -chloro -phenyl 
N' - [1- (4-Chloro-phenyl) -methanoyl] -IT-methyl- 
hydrazdLnecarbodithioic acid metbyl ester 
30 The appropriate acyl chloride (73.39 mmol, 9.30 ml) (R3COC1) 
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was added to a suspension of 2-methyl-S- 
methyldithiocarbazate (73.39 mmol, 10 g) in toluene (80 ml). 
The mixture was stirred at reflux for 4h .then allowed to 
cool down overnight. The solids were isolated by filtration, 
washed with water and then with ether to give 15 g of the 
expected 3-acyl-2-methyl-S-methyldithiocarbazate (2a) . 

Yield= 74% 

^H-NMR (400MHz, DMSO) 5PPra: 2.45 (s, 3H) , 3.65 (s, 3H) , 7.65 
(dd, 2H), 7.90 (dd, 2H), 11.68 (s, IH) . 



10 



intermediate 2b: R2= methyl, R3- 4- (methylsulfonyl) -phenyl 
N' - tl- (4-Methanesulfonyl-phenyl) -methanoyl] -ir-methyl- 
hydrazinecarbodithioic acid methyl ester 

' The acid chloride was prepared from the corresponding 

15 benzoic acid. 

The appropriate acyl chloride (1.68 mmol, 0.39 g) was added 
to a suspension of 2 -methyl -S-methyldithiocarbazate (1.77 
mmol, 0.24 g) in toluene (2 ml). After 5h at reflux, the 
mixture was cooled down overnight, triturated in ether and 
stirred over 2 h at RT to give 440 mg of the expected 

product (2b) as a white solid. • 

Yield- 82% • 

hl-NMR (400MHz, DMSO) 5 PPm: 2.5 (s, 3H) , 3.30 (s, 3H) , 3.65 
(s, 3H), 8.15 (m, 4H), 11.9 (s, IH) . , . . /; 



20 



25 



intermediate 2c: R2= methyl, R3= 4 -cyano -phenyl 
ff» - [1- (4-Cyaiio-phenyl) -methanoyl] -N-methyl- 
hydrazinecarbodithioic acid methyl ester 

The appropriate acyl chloride (22.77 mmol, 3.77 g) (R3C0C1) 
30 was added to a suspension of 2 -methyl -S-methyldithio 
carbazate (22.77 mmol, 3.10 g) in toluene (25 ml). The 
mixture was stirred at reflux for 3h-3h30 then allowed to 
cool down overnight. The solids were isolated by filtration, 
washed with water then with ether and dried to give 4 . 15 g 
35 of the expected 3-acyl-2-methyl-S-methyldithiocarbazate 

(2c) . 

Yield= 68% . 
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^H-NMR (400MHz, DMSO) Sppmj 2,45 (s, 3H) , 3.65 (s, 3H) , 8,05 
(m, 4H), 11.85 (s, IH) . 

Intermediate 2d: R2= methyl, R3= 4 -acetyamino -phenyl 
5 - {4-Acetylamino-benzoyl) -N-methyl-hydrazlnecarbodithioic 
acid methyl ester 

The acid chloride was prepared from the corresponding 
benzoi c ac i d . 

To a suspension of the appropriate acyl chloride (10 nimol, 
10 1.4 g> in toluene (30 ml), was added triethylamine (20 nunol, 
2.8 ml) followed by 2 -methyl -S-methyldithiocarbazate (12 
mmol, 2.4 g) . The mixture was maintained at 90 °C for 2 hours 
and was concentrated under reduced pressure. The residue was 
' taken into dichloromethane, washed once with water, 
15 concentrated under reduced pressure and washed with AcOEt to 
give 1.28 g of the title compound. 
Yield= 45% 

^H-NMR (400iyiHz, DMSO) 5 PPm: 2.10 (s, 3H) , 2.45 (s, 3H) , 
3.65 (s, 3H), 7.85 (d, 2H) , 7.90 (d, 2H) , 10.30 (s, IH) , 
20 11.40 (s, IH) . 

. . . 

Intermediate 2es R2= methyl, R3a 4-acetylaittixio-3-pyridyl 
N* - (6-Acetylainino-pyridine-3-carbonyl) -N-methyl- 
hydrazinecarbodlthioic acid methyl ester / 

25 The acid chloride was prepared from the corresponding 
benzoic acid. 

To a suspension of the appropriate acyl chlpride (63 mmol, 
11 g) in toluene (150 ml) was added triethylamine (130 mmol) 
followed by 2 -methyl -S-methyldithiocarbazate (62' mmol, 9 g) . 

30 After 3h at room temperature, the mixture was concentrated 
under reduced pressure. The residue was taken into 
dichloromethane, washed once with water, concentrated under 
reduced pressure and "purified by chromatography on silica 
gel (95:5 (dichloromethane (DCM) /MeOH) to give 9 g of the 

35 title compoiond. 
Yield= 50% 



wo 02/28847 



PCT/EPOl/11330 



^"7 

^H-NMR (400MHZ, DMSO) 8 PPm: 2.15 (s, 3H) , 2.45 (s, 3H) , 
3.65 (s, 3H), 8.25 (m, 2H) , 8.80 (s, IH) , 10.90 (s, IH) . 
MS (m/z) / M+l= 298.99 

Intermediate 3« PRO TOCOI. A 

Intermediate 3a: R2= methyl, R3= 4 -chloro -phenyl 
1,3,4-ThiadiazoliTam, 5- (4-chlorophenyl) -3-methyl-2- 
(methylthio) -perchlorate 

To a suspension of the (2a) (54.4 tnrool, 15 g) in ether (150 
ml) at 0»C, acetic anhydride (30 ml) was added slowly and 
then HC104 7 0% (65.33 tmnol, 5.61 ml) was added dropwise at 
0°C for 1 hour. The resultant mixtiire was stirred at RT 
overnight and the precipitate separated by filtration, was 
5 washed with ether and then air dried to give 19 g of the 
title compound (3a) as white solid. 
Yield= 97%. 

=^H-NMR (400MHz, DMSO) 8 PP™: 2.92 (s, 3H) , 3.99 (s, 3H) , 
7.52 (dd, 2H), 7.82 (dd, 2H) . 
0 MS (m/z) / M+1 = 257/259 . " ■/ 

intermediate 3b t R2- methyl, R3- 4- (methylsulfonyDphenyl 

1,3,4 - Thiadiazolium, 5- (4-Methanesulfonyl-phenyl) -3- 

metliyl-2- (methylthio) -perchlorate 

25 TO a suspension of the (2b) (0.69 mmol, 0.22 g) in ether (3 
ml) at 0<»C, acetic anhydride (0.4 ml) was added slowly and 
then HCIO4 70% (0.90 mmol, 0.080 mL) was added dropwise at 
0°C for 1 hour. The resultant mixture was then allowed to 
rise to RT and stirred for 3h. The precipitate was isolated 

30 by filtration then air dried to give 220 mg of the expected 
■ 3-methyl-2-methylthio[l,3,4]thiadiazolium perchlorate (3b) 

as a white solid. 

- k 

Yields 78% 

^-NMR (400MHZ, DMSO) 5 PPm: 3.14 (s, 3H) , 3.33 (s, 3H) , 
35 4.20 (s, 3H), 8.20 (dd, 2H) , 8.25 (dd, 2H) . 
MS (m/z) / M+1 = 301/303 • 
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Intermediate 3e« R2= loethyl, R3b 4 -cyano -phenyl 
1,3,4 - ThladlazolluEQ, 5- (4-cyanop3ienyl) -3-methyl-2- 
(xnethylthio) -perclilorate 

To a suspension of intermediate (2c) (15,64 tnniol, 4.15 g) in 
5 ether (50 ml) and acetic anhydride (13.3 ml), HCIO4 70% 

(18.76 mmol, 1.6 ml) was added dropwise at 0.<*C and stirred 
during 15-30 minutes at O^C. The resultant mixture was 
stirred during 1H30 at room temperature and the precipitate, 
separated by filtration, was washed with ether and then air 
10 dried to give 5.22 g of the title compoiind (3c) as white 
solid. 
Yields 96%. 

^H-NMR (400MHz, DMSO) 8 PPni: 3.15 (s, 3H) , 4.21(s, 3H) , 8.15 
(m, 4H) . 

15 

Intermediate 3dj R2a methyl/ R3= 4- ace tylamino -phenyl 
1, 3 / 4-thiadiazolium, 5- (4-Acetylaminophenyl) -3 -methyl-2- 
(methylthio) -trlf luoromethanesulfonic acid 

To a suspension of (2d) (4.3 mmol, 1.28 g) in 
20 dichloromethane (15 ml) was added trimethylsilyl 

tr if luofomethane- sulfonate (12.9 ramol, 2.34 ijaL) dropwise. 

The resulting mixture was stirred overnight.. The precipitate 

was isolated by filtration and then dried under reduced 

pressure to give 1.3 g of the expected 3-methyl-2- 
25 methylthio[l,3,4l thiadiazolium triflate (3d) as a white 

solid. 

Yield= 72% 

^H-NMR (400MHz, DMSO) 5 PPm: 2.10 (s, 3H) , 3.10 (s, 3H) , 
4.15 (s, 3H) , 7.80 (dd, 2H) , 7.95 (dd, 2H) , 10.40 (s, IH) . 

30 

Intermediate Ses R2= methyl, R3=i 4-acetylamino-3-pyridyl 
1,3,4-thladiazolium, 5- (6-acetylamino-pyridin-3-yl) -3- 

methyl-2- (mfethylthio) -perchlorate 

To a suspension of {2e) (3.4 mmol, 1 g) in ether (11 ml) was 
35 slowly added acetic anhydride (2 ml) followed by HCIO4 70% 
(4 mmol, 0.7 g) dropwise at 0°C over 1 hour. The resulting 
• mixture was then allowed to warm up to room temperature and 
stirred overnight. Additional HCIO4 70% (0.7 mmol, O.lg) was 
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added,, at 0«»C and the mixture was stirred for 2h. The 
precipitate was isolated by filtration washed with AcOEt 
then dried under reduced pressure to give i g of the 
expected (3e) . 
Yield = 77% 

^H-NMR {400MHz, DMSO) 8 PPras 2.15 (s, 3H) , 3.15 (s, 3H) , 
4.20 (s, 3H), 8.30 (dd, IH) , 8.40 (dd, 2H) , 8.90 (d, H) . 
11.05 (S, IH) . 
MS (m/z) / M+1 = 280.92 

Compound I t PROTOCOIi A 



Bxasple lli Hi- 3-benaoic acid, R2= methyl, R3a 4-chloro- 
' phenyl 

15 3- [5- (4-Chloro-phenyl) -3-methyl-3H- [1,3,4] th±adiazol-2- 
ylldeneamlno] -benzoic add 

To a suspension of 1,3,4-thiadiazolium perchlorate (3a) (0.7 
mmol, 0.25 g) in ethanol (3.5 ml), 3-aminobenzoic acid (1.05 
mmol, 0.144 g) and triethylamine (0.7 mmol, 0.098 ml) were 
20 added, and the mixture was maintained at 70''C for 7 hours. 
On cooling to RT overnight, the solid formed was isolated by 
filtration to give 0.180 g of the eaq>ected compound. 
Yield- 74.3% 

^-NMR {400MHz, DMSO) 5 PPm: 3.72 (s, 3H) , 7.30 {dd,- IH) ,• . 
25 7.5 (dd, IH) , 7.54 (dd, .2H) , 7.60 (s, IH) , 7.54 (dd, IH) , 
7.71 (dd, 2H) , 12.91-13.04 (b, IH) . 
MS (m/z) / M+l= 346/348 
HPLC (uv piirity, X= 214 nm)= 99.03% 

30 The following compounds were prepared by the procedure 

described in example i.i. using appropriate intermediates and 
reagents. The desired products were obtained after 
p\urification by chromatography on silica gel. 



II. 1 



(1R*,2R*) -2- [5- (4-Chloro-phenyl) -3-methyl-3H- 
[1,3,4] thiadiazol-2-ylideneamino] - 
cyclohexanecarboxylic acid 
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11.2 


(S) -2- i!5- (4-Cliloro-phenyl) - 3 -methyl -3H- 

[1,3,4] thiadiazol - 2 -ylideneamino] - 2 -phenyl -ethanol 


T 1 "3 
XJ. . J 


i'k- /a-pvi1 nvo-T-jVLenvl^ -3 -tnethvl-3H- [1. 3 , 4] thiadiazol- 
2-ylidene] - (3 -ethyl -phenyl) -amine 


11.4 


[5- (4 -Chloro -phenyl) -3-Tnethyl-3H- [1, 3 , 4J thiadiazol- 
2— yiXQenej — pyx^j-o-LJ.cij.xi"' j y-i. a.ma.iio 


11.5 


N- [5- (4-Chloro-phenyl) -3-methyl-3H- 

n Q ill i-Vi-i -I a - 9 - vl •Ld^anel -N' -N' -dime thvl— benzene - 
1,4 -diamine 


11 . 6 


[1,3,4] thiadiazol -2 -ylideneamino] -6 -methyl -benzoic 
acid 


H • 7 


2- (2- [5- (4-Chloro-phenyl) -3-methyl-3H- 
[1,3,4] thiadiazol -2 -ylideneamino] -phenyl } -ethanol 


11.8 


[5- (4-Chloro-phenyl) -3-methyl-3H- [1, 3 , 4] thiadiazol- 
2-ylidene] - (4 -ethyi -phenyl) -amine 


11.9 


(1- [5- (4-Chloro-phenyl) -3-methyl-3H- 
[1,3,4] thiadiazol-2-ylidene'amino] -cyclopentyl} - 
methanol 



Example 11.10: Rl= 3-carboxyiic acid cyclohexyl, R2a methyl^ 
R3= 4 -chloro -phenyl 

5 3- [5- (4-Chloro-phenyl) -3-methyl-3H- [1/3,4] thiadiazol-2- 

ylideneamino] -cyclohexanecarboxylic acid 

Compound 11.10 was prepared by the procedure described in 
exan^le II (3h at 75 ^C) using appropriate inteimediates and 
reagents (protocol A) . 

10 The mixture was filtered and the filtrate was evaporated to 
dryness. The- residue was purified by silica gel 
chromatography eluting with dichloromethane containing from 0 
to 5% of methanol and then isocratic elution with DCM / MeoH 
I (90/10) . 

15 Yield= 7.0% 

^H-NMR (400MHz, DMSO) 5ppm: 0.95-1.20 (m, 4H) , 1.62-1.74 (m, 
3H) , 1.74-1.80 (mlH), 2.10-2.13 (b, IH) , 2.39-2.48 (b, IH) , 
2.84-2.90 (m, IH) , 3.10 (3H, s) , 7.33 (dd, 2H) , 7.44 (dd, 
2H) ,; 11.89-11.84 (b, IH) . 
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MS (m/z) / M+1 = 352/354 

HPLC (uv purity, X," 214 nm) = 97.61% 

Exasple 12 » Rl- 2-benzoic acid. R2= methyl, R3- 4-chloro- 
5 phenyl 

2- [5- {4-Cliloro-plienyl) -3 -methyl -3H- [1,3,4] thiadiazol-2- 
ylideneamino] -benzoic acid 

To a suspension of 1,3,4-thiadiazolium perchlorate {3a) (0.7 
Ttmol, 0.25 g) in ethanol (3 nd) , 2-atninobenzoic acid (0.84 
0 tranol, 0.115 g) and triethylamine (0.7 nimol, 0.098 ml) were 
added, and the mixture was heated at 70«»C for 7 hours. On 
cooling, the solid formed was filtered off to give 210 mg of 
the expected, compound. 
' Yield" 87% 

15 ^-NMR (400MHz, DMSOgPPmJ 3-8 (s, 3H) , 7.20 (m, IH) , 7.2.8 
(dd, IH), 7.56-7.64 (m, 3H) , 7.78 (dd, 2H) , 7.95 (dd, IH) , 
13.52-13.59 (b, IH) . 
MS (m/z) / M+l= 346/348 
HPLC (uv purity, \= 214 nm)= 97.64% 

20 

Eacan^le 12.1: Rl- (4-f luoro) -3 benzoic add, R2b" methyl, R3- 
4 - chloro -phenyl 

5- [5- (4-Chloro-phenyl) -3-methyl-3H[l,3,4] thiadiazol-2- 
ylideneamino] -2-f luoro-benzoio add 
25 compound 12.1 was prepared by the procedure described in 
exanqple 12 using appropriate intermediates and 
reagents (protocol A) . 

The precipitate obtained on cooling was washed with EtOH to 
give 0.250 g of the title coit^jound. 
30 Yield= 60% 

^H-NMR (400MHz, DMSO) 6PPni: 3.71 (s, 3H) , 7.29-7.33 (m, 3H) , 
7.48-7. 51 (m IH) , 7.54 (dd, 2H) , 7.70 (dd, 2H) , 13.27-13.29 
(b, IH) . 

MS (m/z) / M+l= 364/366 
35 HPLC (uv purity, ^" 214 nm) = 95.77% 
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Exan^le 12,2: Rl« (2,4,5-f luoro) -3 benzoic acid, R2« methyl, 
R3= 4 -chloro -phenyl 

3- [5- (4-Chloro-phenyl) -3 -methyl -3H- [1,3,4] thiadiazol-2- 
ylideneamino] -2, 5, 6-trif luoro-benzoic acid 

5 Con?>o\ind 12.2 was prepared by the procedure described in 

example 12 using the appropriate intermediates and reagents. 
Acetonitrile was used as solvent and the reaction was warmed 
at 80°c for 24h (protocol A) . 

The solid formed after cooling was filtered off and washed 
10 with MeOH to give 0.250 g of the title compoiind. 
Yield- 48.6% 

^H-NMR (400MHz, DMSO) Sppm: 3.74 (s, 3H) , 7.44-7.54 (m, IH) , 
7.55 (dd, 2H), 7.73 (dd, 2H) , 14.15-14.30 (b, IH) . 
MS (m/z) / M+l= 400/402 
15 HPLC (uv purity, X= 214 nm) = 95.82% 

EacasKple 13: Rl= propyl, R2=: methyl, R3« 4 -chloro -phenyl 
[5- (4-CShiloro-phenyl) -3 -methyl -3H- [1,3,4] thladiazol-2- 
ylldene] -propyl -andne 

20 To a suspension of 1,3,4-thiadiazolium perchlorate (3a) 
(0.28 mmol, 0.10 g) in methanol (4 ml), propylamine (1.35 
mmol, 0.115 ml) and triethylamine (0.28 mmol, 0,038 ml) were 
added, and the reaction was heated at SS^'C for 5 hours. On 
cooling, the mixture was evaporated to dryness and the crude 

25 was chromatographed on silica gel (Alltech column, 2 g 
silica) v/ith a mixture of cyclohexane :EtOAc (98:2)^ to give 
the expected compound. 
Yields 0.03g, 45.2%. 

^H-NMR (400MHz, DMSO) 8 PPm: 1.89 (t, 3H) , 5.53-5.65 (m, 
30 2H), 2.97 (t, 2H), 7.49 (dd, 2H) , 7.62 (dd, 2H) . 
MS (m/z) / M+l= 268/270 
HPLC (uv purity, X= 214 .nm)« 97.60% 

The following compounds were prepared by the procedure 
35 described in example 13 using appropriate intermediates and 
reagents. 
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TIT 


S) -2- [5- {4-Chloro-plienyi) -3 metJiyl-3H- 
1,3,4] thiadiazol-2 -ylideneamino] -butan-l-ol 


13 .2 

c 


:5- (4-Chloro-phenyi) -3 -methyl -3H- ll,3,4J tftiaaiazox- 
i-ylidene] - [3- (4-methyl-piperaziii-l-yl) -propyl] - 

iTTiine 


13.3 


t5-(4-Chloro-phenyl) -3 -methyi-3H- H, 3 , 4J thiaaiazox- 
?-vlidene] -cyclobutyl- amine 


13,4 : 


J. [5- (4-chloro-phenyi) -3-methyi-3H- 

[1,3,4] thiadlazol-2-ylideneamino] -azepan-2 -one 

•:4-Chloro-benzyl) - Is- (4-cbloro-phenyij -3-methyi-3iJ- 
ri . 3 .41 thiadiazol-2-ylidene] -amine 


1375 


13.6 


Benzyl- ts- (4-chloro-phenyl) - 3 -methyl -3H- 
[1,3,4] thiadiazol-2 -ylidene] -amine 




"ts- (4-Chloro-phenyl) -3-methyl-3H- Ll,3,4j thiadiazol- 
2 -ylidene] -cyclopentyl- amine 


13.8 


-[S-(4-ChlorB-phenyl) -3-methyl-3H- 11,3 , 4J tniaaxazox- 
2-vlidenel -cycloheptyl-amine 


13.9 


■(S) -2- [5- (4-Chloro-phenyx) -3-methyl-3H- 
[1,3,41 thiadiazol-2-ylideneamino3 -3 -phenyl -propan-1- 

ol 


13,10 


"(sr-2- [5- (4-Chloro-phenyl} -3-methyl-3H- 
ri 3 4]thiadiazol-2-ylideneaminol-3-methyl-butan-l- 

ol 


Tne re 
descri] 
reagen 


.llowinq compo^lnds were prepared by the procedure 
bed in example 13 using appropriate intermediates and 
ts and with isopropanol as solvent. 


13.11 


2- [5- (4-Chloro-phenyl) -3-metnyl-3H- 
ri 3 4ithiadiazol-2-ylideneamino]-2-methyl-propan-l- 

ol 


13.12 


2- [5- (4-Chloro-phenyl) -3 -methyl -3H- 
[1,3,4] thiadiazol-2-ylideneamino] -2-hydroxymethyl- 
propane -1,3- diol 


13.13 


tert-Butyl- 15- (4-chloro-phenyl) -3-methyi-Jii7 
[1,3,4] thiadiazol-2 -ylidene] -amine 


13.14 


[5- (4-Chloro-phenyl) -3-methyl-3H- [1, 3 , 4J thiadiazol- 
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2-ylidene] -isopropyl- amine 


13.15 


4- [5- (4 -Chi oro -phenyl) -3 -methyl -3H- 
[1; 3/4] thiadiazol-2-ylideneamino] -benzoic acid 


13.16 


[5- (4 -Chloro -phenyl) -3-methyl-3H- [1, 3 , 4] thiadiazol- 
2-ylidene] - (1-ethyl-propyl) -amine 


13.17 


4- [5- (4 -Chloro -phenyl) -3-methyl-3H- 
[1,3/4] thiadiazol-2-ylidenearaino] -phenol 


13.18 


N- [5- (4-Chloro-phenyl) -3-methyl-3H- 

[1,3,4] thiadiazol-2-ylidene] - eye lohexane-1, 2 -diamine 


13.19 • 


[5- (4-Chloro-phenyl) -3-methyl-3H- [1/3,4] thiadiazol- 
2-ylidene] - (4 -fluoro -phenyl) -amine 


13 .20 


N- [5- (4-Chloro-phenyl) -3-methyl-3H- 

[1,3,4] thiadiazol-2-ylidene] -cyclohexane-1, 4 -diamine 


13 .21 


[5- (4-Chloro-phenyl) -3-methyl-3H- [1, 3 ,4] thiadiazol- 
2-ylidene] - (3 , 4-dichloro-phenyl) -amine 


13.22 


[5- (4-Chloro-phenyl) -3-methyl-3H- [1, 3 ,4] thiadxazol- 
2-ylidene] - (4-methoxy-phenyl) -amine 


13.23 


(1R*,2S*) -2- [5- {4-Chloro-phenyl) -3-methyl-3H- 
[1,3,4] thiadiazol-2-ylideneamino] - 
cyclohexanecarboxylic acid 


13,24 


N' - [5- (4-Chloro-phenyl) -3-methyl-3H- • j 
[1,3/4] thiadiazol -2-ylidene] -N, N- dimethyl -ethane - 
1,2 -diamine 



Example 13.25; Rl=: (IR*, 2S*) -cyclohexyl-2-ol, R2=: methyl, 
R3= 4 -chloro -phenyl 

(IR*, 2S*) -2- [5- (4-Chloro-phenyl) -3-methyl-3H- 
5 [1,3,4] thiadiazol- 2 -ylidezieamino] -cyclohexsuiol 

The corapo\md 13.25 was prepared by the procedure described 
in exattple 13 (protocol A) with isopropanol as solvent. 
The title product was isolated by chromatography on silica 
gel (Alltech, 2g silica) * eluting with dichlorome thane 
10 containing from 0 to 1% methanol. 
yield= 0.015 g, 12% 

^H-NMR (400MH2, DMSO) 5ppm: 1.20-1.30 (b, 2H) / 1.40-1.50 (b, 
.2H)/ 1.50-1.72 (b, 4H) , 2,80-2.83 (b, IH) , 3.50 (s, 3H) / 
3.55-3.60 (b, IH)/ 4.02-4.04 (b, IH) , 7.45 (d, 2H) / 7.60 (d, 
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s-r 

2H) . 

MS (m/z) / M+l= 324/3256 

HPLC (uv purity, X= 214 nm) « 96.62% 

The following compound was prepared by the t^rocedure 
described in example 13 with isopropanol as solvent. 



[5- (4-Chloro-phenyl) -3-methyl-3H- [1, 3 , 4] thiadiazol- 
2-ylidene] - (4 -trifluororaethyl -phenyl) -amine 



13.26 



Eacanqple 14: Rl= 3 -benzoic acid, R2a methyl, R3= 4- 
10 (methanesul£onyl} -phenyl 

3- [5- (4 -Methanesulfonyl -phenyl) -3 -methyl -3H- [1,3,4] thiadiazol 
-2 -ylideneamino] -benzoic acid 

To a suspension of 1 , 3 , 4-thiadiazolium perchlorate {3b) 
(0.547 mmol, 0,22 g) in ethanol (2*5 ml), 3-aminobenzoic 

15 acid (0547 mmol, 0.075 g) and triethylamine (0.601 tnmol, 
0.084 ml) were added, and the reaction was maintained for 6 
hours at IS^C. On cooling overnight, the precipitate was 
filtered off, washed with ethanol then purified on silica 
gel, eluted with a gradient of DCM then DCM:MeOH (95:5) to 

20 give 70 mg of the expected compound. 
Yields 33% 

^H-NMR (400MHz, DMSO) 8 PPn>: 3-78 (s, 3H) , 7.31 (dd, IH) ,: j 
7.54 (dd, IH) , 7.60 (s, IH) , 7.65 (s, IH) , 7.97 (dd, 2H) , 
8.03 (dd, 2H) , 12.92-12.03 (b, IH) . 
25 MS (m/z) / M+l= 390 

HPLC (uv purity, X== 214 nm) « 95.14% 



The following compoiands were prepared by the procedure 
described in example 14 with* an excess of triethylamine 
30 (lOeq) and of the appropriate amine (lOeq) . The reaction was 
refluxed for 5h. 



14.1 


-[5I (4-cailoro-ptienyl) -3-methyl-3H- [1,3,4] thiadiazol- 
2-ylidene] -cyclopropyl- amine 


14.2 


[5- (4 -Chloro -phenyl) - 3 -methyl- 3 H- [1,3,4] thiadiazol^ 
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^ 

I 2-ylidene] -cyclohexylmetJtiyl- amine 

Exaanple 15: Rla 3-hydroxyphenyl/ R2= methyl, R3a 4- 
chlorophenyl 

3- [5- (4-Chloro-plienyl) -3 -methyl -3H- [1,3,4] thiadiazol-2- 
ylideneamino] -phenol 

In this example, polystyrene morpholine resin was used to 
replace triethylamine and the isocyanate resin to remove the 
remaining amino derivative. 

The suspension of morpholine resin (0.70 mmol, 0.20 g) and 
3-aminophenol (0.84 mmol, 0*09 g) in ethanol (3.5 ml) was 
stirred at RT for 5 min before the addition of 1,3,4- 
thiadiazolium perchlorate (3a) (0.70 mmol, 0.25 g) . After 5 
hours at 70*^0, the- mixture was allowed to cool down before 
the filtration of the resin. The crude obtained" after the 
evaporation of the solvent was purified on chromatography 
gel (Alltech column, 2 g silica) and eluted with gradient of 
DCavi and MeOH:DCM (99:1) to give a mixture (0.07 g) of the 
remained amino derivative and the expected compound. To this 
mixture in DCM (7 ml) / MeOH (0.5 ml), was added the 
isocyanate resin (2.44 mmol, 2.00 g) and the suspension was 
stirred at RT overnight. After filtration of the resin, the 
filtrate was evaporated to dryness to give 30 mg of .the pure 
product. : ~" " 

yield= 13.5% 

-H-NMR (400MHz, DMSO) 6 PP^^ 3.68 (s, 3H) , 6.45-6.51 (m, 
3H), 7.13-7.19 (m, IH) , 7.55 (dd, 2H) , 7.71 ( dd, 2H) , 9.40- 
9.48 (b, IH) . 
MS (m/z) / M+l= 318/320 

HPLC (uv purity, X = 214 nm) = 98.44% 

Exanple 16 1 Rls 4 -hydroxy- 3 -benzoic acid, R2« methyl, R3= 4- 
chlorophenyl 

5- [5- (4-Chloro-phenyl) -3 -methyl -327- [1,3,4] thladiazol-2- 
ylldeneaznlno] -2 -hydroxy-benzoic acid 

The compound 16 was prepared by the procedure described in 
example 12 (protocol A) . The precipitate obtained on cooling 
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was washed with DCM then purified by chromatography on 
silica gel (Alltech column, 5g silica) eluted with a mixture 
of DCM/MeOH from 100/0 to 85/15. 
Yield- 17.0% 

^-NMR (400MHz, DMSO) 8 PPtn: 3,07 (s, IH) , 3.59 (s, 3H) , 

6.70 (d, IH) , 6.93-6.98 (m IH) , 7.30 (s, IH) , 7.38-7.41 (m, 

2H) , 7.57-7.62 (m, 2H) . 

MS (m/z) / M+l= 362/364 

HPIiC (uv purity, X= 214 nm) = 95.89% 

The follpwing compo^lnda were prepared by the procedure 
described in example 16, using appropriate intermediates and 
reagents. Either morpholine resin or pyridine was used to 
replace triethylamine . \ 



16 . 


1 


Tt — iT^a-bicvclo [2 2 2] oct-3-yl) - [5- (4-chloro phenyl)- 
3-methyi-3H- [1, 3 , 4] thiadiazol-2-ylidenel -amine 


16. 


2 


4- [5- {4-Chloro-pnenyl) - 3 -methyl -3H- 
[1, 3 , 4] thiadiazol-2-ylideneamino] -2- 
diet hyl aminome thy 1 -phenol 


16. 


3 


2- [5- (4-Chloro-phenyl) -3-methyl-3H- ; ^1 

[1,3,4] thiadiazol-2-ylideneamino] -phenol 


16. 


4 


"[5"- (4-Chloro-phenyl) -3-methyl-3H- [1,3,4] thxadiazoi- 
2-ylidene] - (2 -ethyl -phenyl) -amine ; . ! 


16. 


5 


(r) -2- tS- (4-Chloro-phenyl) -3 -methyl -3H- 
[1,3,4] thiadiazol-2-ylideneaminol -butan-l-ol 


16 


.6 


[5- (4-Chloro-phenyl) -3-methyl-3H- [1, 3 ,4J thxadiazoi- 
2-ylidene] - (3-methoxy-phenyl) -amine 


16 


.7 


[5- (4-Chloro-phenyl) -3-methyl-3H- [1,3,4J tJaxadiazol- 
2-ylidene] - (3-f luoro-phenyl) -amine 


16 


.8 


(3-Chloro-phenyl) - [5- (4-cnloro-phenyl) -3-metnyx-3H- 
[1,3, 4] thiadiazol-2-ylidene] -amine 


16 


.9 


■|3_ [5- (4-Chloro-phenyl) -3-methyl-3H- 

[1,3,4] thiadiazol -2-ylideneamino] -phenyl ) -acetic 

acid 


16 


.10 


N- [5- (4-Chloro-phenyl) -3-methyl-3H- 

[1,3,4] thiadiazol -2 -ylidene] -N' ,N' -dimethyl -benzene- 
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1,3 -diamine 


16.11 


3- [5- (4 -Chloro -phenyl) -3 -methyl -3H- 

[1/3,4] thiadiazol-2-ylideneamino] -benzamide 



Example 17: Rl=s Exo-2-norbornyl, R2= methyl, R3= - 4-chloro- 
phenyl 

Bicyclo [2 .2 .1] liepfc-2-yl- [5- ( 4 -chloro -phenyl) -3 -methyl -3H- 
5 11,3,4] thiadiazol-2-ylidene] -amine 

The compound 17 was prepared by the procedure described in 
example 13 using appropriate intermediates and 
reagents (protocol A) . 

The title product was isolated by chromatography on silica 
10 gel (Alltech, 2g silica) with a gradient of cyclohexane: 
• EtOAc from 100: 0 to 97:3 
Yields 44.8 % 

^H-NMR (400iyiHz, DMSO) 5 PPtn: 1.09-1.18 {b, 3H) , 1.27-1,33 
(b, IH) , 1.40-1.52 (b, 2H) , 1.58-1.62 (m, IH) , 1.70-1.76 
15 (m, IH) , 1.99-2.10 (b, IH) , 2.24-2.27 (b, IH) , 3.45 (s, 3H) , 
7.53 (d, 2H) 7.64 (d, 2H) . 
MS (m/z) / M+l= 320/322 

HPLC (uv purity, 214 nm) = 93.17% i 1 

20 Exanple 18: Rl= (IR** 2R*) "-cyclohexyl-2-ol, R2o methyl, R3b 
4 - chloro-phenyl ; 
(1R*,2R*) -2- [5- (4 -Chloro-phenyl) -3-methyl-3H- 
[1^3,4] thiadiazol-2-ylideneamino] -cyclohexanol 

The compound 18 was prepared by the procedure described in 
25 example 13 using appropriate intexinediates and 
reagents (protocol A) . ' 

Triethylamine was replaced by morpholine resin (2.1 mmol, 
0.61 g, loading 3.47 ramol/g) ; the mixture of morpholine 
resin and trans-2-aminocyclohexanol hydrochloride (2.1 mmol, 
30 0.318 g) was stirred in ethanol (3.5 ml) at RT for 5 min 
before the addition of 3-methyl-2- 

methylthio[l,3,4] thiadiazolium perchlorate (3a) (0.7 mmol, 
0.25 g) . The residue was subjected to silica gel 
chromatography ( Alltech column, 2g silica) eluting with 
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10 



\ 



dichloromethane containing from 0 to 1% methanol. 
Yield- O.OSOg, 22% 

hl-NMR (400MHZ/ DMSO) 5 PPms 1.10-1.25 (m, 4H) , 1.50-1.66 
(m, 3H), 1.71-1.79 (b, IH), 2.28-2.33 (m, IH) , 3.21-3.27 (m, 
IH), 3.40 (s, 3H), 4.38 (s, IH) , 7.42 (dd, 2H) , 7.54 (dd, 

2H) . ■ 

MS (m/z) / M+l=. 324/326 

HPLC (uv purity, 214 nra) = 99.9% 

The following compoxohds were prepared by the procedure 
described in example 18 using appropriate intermediates and 
reagents . 



16. i 


5 - ( 5 - Cyclohexyl - 3 -methyl - 3H- [ 1 , 3 , 4 J thiadiazoi - 2 - 
ylideneamino) -2-methoxy-phenol 


18. 2 


3 - ( 5 - Cyclohexyl - 3 -methyl - 3H- [1 , 3 , 4 1 thiadxazol - 2 - 
ylideneamino) -benzoic acid 


18.3 


3- [5- (4-Chloro-phenyl) -3-methyl-3H- 

[1,3,4] thiadiazoi -2 -ylideneamino] -4-hydro3cy-benzoic 

acid 


18.4 


l5"- Cyclohexyl -3 -methyl -3H- Li,3,4] thiadiazol-2- 
ylidene) - ( 3 -methanesulfonyl -phenyl) -amine 



15 Bxan«)le 19 » Rl- (IR** 2R*) -cycloheaiyl-2-ol, R2= methyl, R3» 
4- (matlianesulfonyl) -phenyl 

(IR*, 2R*) -2- [5- (4 -Methsuaesulfonyl -phenyl) -3 -methyl -SH-;. 
[1,3 , 4] thiadiazoi -2 -ylideneamino] -cyclohexanol 

The corapoxmd 19 was prepared by the procedure described in 

20 example 14 (protocol A) , 

3-methyI-2-raethylthio[l,3,4]thiadiazolium perchlorate (3b) 
{0.372 ramol, 0.15 g), trans-2-aminocyclohexanol hydrochloride 
(0.410 mmol, 0.062 g) and triethylamine (0.7814 mmol, 0.109 
ml) were reacted in ethanol (1.5 ml). The crude was twice- 

25 chromatographed on silica gel with a mixture of DCM: MeOH 
(98:2) to give the title product. 
Yield= 0.03 0g, 23% 

^H-NMR (400MHz, DMSO) S PPm: 1.20-1.37 (m, 5H) , 1.60-1.78 
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(b, 3H) ,1.81-1.90 (b, IH), 3.3 (s, 3H) , 3.32-3.40 (b, IH) , 
3.52 (S, 3H), 4.53 (s, IH) , 7.89 (d, 2H) , 8.01 (d, 2H) . 
MS (m/z) / M+l= 368/370 
HPLC (uv purity, X= 214 nm) = 99.17% 

Protocol B 

R2 

--N^^S R3-CHO N'^'^^f^® 
5 6 

^ X >=«H • ' ; ■ i 

R3^s \i 

(I) 



Intermediate 5 » PROTOCOL B . 

10 

Intermediate 5a: Rl= cyclohexyl/ R2= methyl 
Hydrazinecarbothioamide, N- (cydoliexyl) -1-xaethyl^ 
The requisite cyclohexylisothiocyanate, (70 . 8 mmol, 10 g) was 
dissolved in methanol (35 ml) and this solution was added 

15 dropwise (30 min) to a stirred solution of methylhydralzine 
(134,5 mmol, 7 ml) in water (35 ml) at 0°C. After mixing, 
the solution was allowed to stir at RT overnight. The 
precipitate was removed by filtration. The solid was washed 
with cold EtOH to give 11.7 g of the expected derivative 5a- 

20 Yield : 88.7% 

^H-iSnVIR (400MHz , DMSO) 5 Ppni: 1-10-1.25 (m, 5H) , 1.50-1-.60 
(m,lH), 1.60-1.70 (m,2H), 1 . 80-1 . 90 (m, 2H) , 3.40 (s,3H), 
3.90-4.00 (m,lH), 4.80(s,2H), 7.85 (d, IH) . - . - . ...... 

MS (m/z) / M+1 = 188,33 

25 

Interxaedlate 5b: Rls cyclohexyl, R2a H 
Hydrazlnecarbothloazolde, N- cyclohexyl 

The requisite cyclohexyl isothiocyanate, (141 ramol, 20 ml) 
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was dissolved in methanol (30 ml) and this solution was 
added dropwise (35 min) to a stirred solution of 
hydrazinehydrate (423 mmol, 13.2 ml) in methanol (200 ml) at 
0°C. After mixing, the solution was allowed to stir at RT 
5 overnight. The precipitate was removed by filtration. The 
solid was washed with cold EtOH to give 14.9 g of the 
expected derivative (5b) . 
Yield: 61% 

^-NMR(400MHz , DMSO) 5 PP™ ' 1 - 10-1 .35 (m, 5H) , 1.50-1.60 
10 (m,lH)/ 1. 60-1.75 (m,2H) , 1.75-1.90 (m,2H), 4.00-4.10 (m, IH) . 
4.40 (S,2H), 7.50 (d, IH) , 8.50. (S,1H). 
MS (m/z) / M+1 =174,25 

i Intermediate 5cs Rl= i-benzoic-acid-methyl-ester, R2= H 
15 Hydrazinecarbothioamide, N- (3 -benzoic -acid-methyl -ester) 

3-methoxycarbonylisothiocyanate(77.6 mmol, 15 g) was added 
dropwise (30 min) to a stirred solution of hydrazine hydrate 
(97 mmol, 4.7 mL) in methanol (40 itiL) at -10»C. After 
stiring at -10°C for 5h, the solution was allowed to stir at 
20 room temperature overnight. The precipitate was filtered and 
washed with cold methanol to give 15.4 g of ^ the expected 
compoiuid (yield: 88%) . 

^H-NMR (400 MHz ,.DMSO) 8 PPm: 3.85 (s, 3H) , 4.85 (brs, IH) , 
7.43.{t, IH), 7.68 (d, IH) , 7.87 (d. IH) , 8.33 (s, IH) , ?:23 
25 (s, IH) . 

MS (m/z) / M+1 = 226 

Interxaediata 6 s PROTOCOI. B 



30 



Intermediate 6a» Rl-cycloheacyl, R2:4aethyl , R3» 2,4- 
dichlorophenyl 

Hydrazinecarbothioamide, N-cyclohexyl-2- [ (2,4- 

chlorophenyl) methylene] - / 

A suspension of 2 -methyl thiosemicarbazide (5a) (2.67 mmol, 
35 500 mg)in ethanol (5 ml) and 2, 4-dichlorobenzaldehyde (2.94 
mmol, 515 mg) were heated at 75»C for 18 hours. After 
cooling, the formed precipitate was filtered and washed with 
cold ethanol to give 876 mg of the title conpound. 



wo 02/28847 



PCT/EPOl/11330 



L>7^ 

Yield: 95.3% 

^H-NMR (400iyiHz , DMSO) 5 ppni: 1.10-1.25 (m, IH) , 1.25-1.35 
(m, 2H) , 1.35-1.55 (m, 2H) , 1.60-1.70 (m, IH) , 1.70-1.80 (m, 
IH) , 1.90-2.00 (m, 2H) , 3.80 (s, 3H) , 4.10-4.30 (m, IH) , 
5 7.5.0 (d, IH) , 7.70 (s, IH) , 8.00 (s, IH) , 8.20 (d, IH) , 8.50 
(d, IH) . 

EXAMPLE I t PROTOCOL B 

10 Example 110: Rla cyclohexyl, R2= xnethyl, R3= 2,4- 
dx chl o r opheny 1 

Cyclohexyl- [5- {2,4-dichloro-phenyl) - 3 -methyl -3H- 
[1,3,4] thiadiazol-2-ylidene] -amine 

. ^ The appropriate thiosemicarbazone (prepared by the procedure 

15 described in example 6a) (2.3 nnriol, 800 mg) was suspended in 
ethanol (5ml) and the oxidant FeCla ,6H20 (5.06 ramol, 1.38 g) 
dissolved in ethanol (5 ml) was added.. The mixture was 
heated at. 75<>C during 19h (TLC control). The oxidant (1.15 
mmol, 0.31 g) was added to allow reaction to completion. The 

20 mixture was concentrated by distillation of the solvent and 
the crude material was splubilized in ethyl acetate. The 
inorganic salts were removed by extraction with water. The 
organic layer was washed with a solution of NaCl, dried 
under magnesium sulphate, filtered, and distilled to give a 

25 residue which was ' chromatographed on silica gel column 
(using a gradient of solvent ethyl acetate- cyclohexane 
starting with a ratio 5/95) to isolate 23 0 mg of the pure 
thiadiazoline - The byproduct mainly formed during this 
reaction is the i,2,4-triazoline-5-thione, 

30 Yield: 35% 

^H-NMR (400MHz , DMSO) 5 ppm: 1.10-1.40 (m, 5H) , 1.50-1.60 
(m, IH), 1.65-1.80 (m, 4H) , 2.55-2.70 (m, IH) , 3.50 (s, 3H) , . 
7.50 (d, IH) , 7.70-7.80 (m, 2H) j';"" ■* ; 

MS (m/z) / M+l= 344.1 

35 HPLG (uv purity, X= 214 nm) : 99,9% 

Example IlO.l : Rl= cyclohexyl, R2» methyl, R3=s 2-chloro- 
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phenyl 

[5- (2-Cliloro-phenyl) -3-aethyl-3H- [1,3,41 thiadiazol-2- 
ylldene] -cydohexyl- amine 

Compoiand 1 10.1 was prepared by the procedure described in 
5 110 using appropriate intermediates and reagent. 

The residue was subjected to silica gel chromatography, 
eluting with cyclohexane containing from 0 to 6% AcOEt. 
Yield: 6% , 

^H-NMR {400MHz, DMSO) 8 PPm: 1.15-1.35 (m, 5H) , 1.50-1.60 
10 (m, IH), 1.65-1.70 (m, 4H) , 2.55-2.65 (m, IH) , 3.50 (s, 3H) , 
7.40-7.50 (ni, 2H) , 7.60 (d, IH) , 7.70 (d, IH) 
MS (m/z) / M+l« 310.2 
HPLC (uv purity, X= 214 nm) : 99.9% 

15 ExaB«)le Ills Rl» cyclohexyl, R2= methyl, R3= 4- 
(trif luoromethyl) -phenyl 

Cyclohexyl- [3-methyl-5- (4-trif luoromethyl -phenyl) -3H- 
[1,3,41 thiadiazol-2-ylldenel -amine 

The appropriate thiosemicarbazone (prepared by the procedure 
20 described in exan^le 6a) (2 mmol, 700 mg) was suspended in 
ethanol (5 ml) and the oxidant PeCla, 6H2O (4.4 mmol, 1.21 
g) dissolved in ethanol (5 mL) was added. The mixture was 
heated at 75«»C during 19h. The mixture was concentrated by 
distillation of the solvent and the crude material . was 
25 solubilized in ethyl acetate. The • inorganic salts " were 
removed by extraction with water. The organic layer was 
washed with a solution of NaCl, dried under magnesium 
sulphate, filtered, and distilled to give a residue which 
was chroraatographed on silica gel column (using a gradient 
30 of solvent ethyl acetate-eyclohexane as eluent with 
rapport 5/95) to isolate 290 mg the pure thiadiazoline. 
Yield:42% 

hi-NMR (400MHz, DMSO) 8 PP™= 1 . 25-1 . 50 * (m, 5H) , 1.60-1.70 
(m, IH), 1.75-1. 90 (m, 4H) .2.65-2.75 (m, IH) , 3.60 (s, 3H) , 
35 7.85-7.95 (m, 4H) 

MS (m/z) / M+l= 342.6. 
HPLC (uv p\irity, X= 214 nm) : 99.9% 



a 
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Exanrple 112: Rl= cyclolaexyl^ R2= methyl^ R3= 4-pyridyl 
Cyclohexyl- (3-inethyl-5-pyridin-4-yl-3H- [1,3,4] thiadiazol-2- 
ylldene) -amine 

5 Compound 112 was prepared by the procedure described in 
exanqple 111 using appropriate intermediates and reagents 
(protocol B) . 

The mixture was concentrated by distillation under reduced 
pressure and the residue was dissolved in water. The aqueous 

10 mixture, was then basified with saturated NaHCOa solution and 
extracted with ethyl acetate. The organic layer was washed 
with saturated solution of NaCl and dried over magnesium 
sulfate, filtered and distilled to give a residue which was 
purified by silica gel chromatography (eluent: 

15 cyclohexane/ethyl acetate, 95/5)*. 
Yield: 80% 

^H-NMR (400MH2 , DMSO) 5 Ppm: 1.15-1.40 (m, 5H) , 1.55-1.65 
(m, IH), 1.70-1.85 (m, 4H) 2.55-2.70 (m, IH) , 3.55 (s, 3H) , 
7.60 (d, 2H) , 8-65 (d, 2H) 
20 MS (ra/z) / M+l= 275.2 

HPLC (uv purity, X« 214 nm) : 99.9% ' . . " i 

Bxanple 113: Rl« cyclohexyl, R2=: methyl, R3= 3 -chloro -phenyl 
[5- (3 -Chloro -phenyl) -3 -methyl -3H- [1,3,4] thiadiazol-2- 
2 5 yl idene] - cyclohexyl - amine 

Compounds 113 was prepared by the procedure described in 
example 110 using appropriate intermediates and reagents 
(protocol B) . 

The residue was subjected to silica gel chromatography, 
30 eluting with cyclohexane containing from 0 to 6% AcOEt. 
Yield: 23% 

^H-NMR {400MHz , DMSO) 8 ppm: 1.15-1-40 (m, 5H) , 1.55-1.65 
(m, IH), 1.70-1.85 (m, 4H) , 2";55-2.70 (m, IH) , 3.50 (s, 3H) , 
7.45-7.55 (m, 2H) , 7.55-7.65 (m, IH) , 7.70 (s, IH) 
35 MS (m/z) / M+l= 3 08 

HPLC (uv purity, X= 214 nm) : 99.9% 



wo 02/28847 PCT/EPOl/11330 

Exasple 114: Rla cyclohexyl, R2= methyl, R3» 4-cyaiio-plienyl 
4- (5-Cycloliexyliinino-4-inethyl-4,5-dihydro- [1,3,4] tbiadiazol - 
2-yl) -benzonltrile 

Cotnpoimds 114 was prepared by the procedure described in 
5 exattple 110 using appropriate intermediates and reagents 
(protocol B) . 

The residue was subjected to silica gel chromatography, 
eluting with cyclohexane containing from 0 to 8% AcOEt. 
yield: 10% 

10 ^H-NMR {400MHz , DMSO) 8 PPm: 1.15-1.40 (m, 5H) , 1.55-1.65 
. (m, IH), 1.70-1.80 (m, 4H) , 2.60-2.70 {m, IH) , 3.55 (s, 3H) , 
7.80 (d, 2H) , 7.90 (d, 2H) 
. MS (m/z) / M+1- 299.2 

HPLC (uv purity, X- 214 nm) : 99.3% 

15 

Exaiople 115 : Rl= cyclohexyl, R2= methyl, R3a 4- 
methylsulfonyl -phenyl 

Cyclohexyl- [5- (4-methanesulfonyl -phenyl) -3-methyl-3H- 
[1,3,4] thiadiazol-2-ylidene] -amine 

20 CorapoTjnds ' IIS was prepared by the procedure described in 
example 110 using appropriate intermediates ^and reagents 
(protocol B) . 

The residue was subjected to silica gel chromatography, 
■ eluting with cyclohexane containing from 0 to 10% AcOEt. 
25 Protocol D gave better yield to prepare 115. 
Yield: 3% 

^H-NMR (400MHz , DMSO) 5 PPI^s 1.15-1.35 (m, 5H) , 1.45-1.55 
(ra, IH), 1.60-1.75 (m, 4H) , 2.50-2.60 (ra, IH) , 3.20 (s, 3H) , 
3.45 (S, 3H), 7.80 (d, 2H) , 7.90 (d, 2H) . 
30 MS (m/z) / M+l= 352.5 

HPLC (uv purity, 214 nm) : 87.3% 

I 

Protocol C 



35 
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Intermediate 7; PROTOCOL C 

5 Intermediate 7a: Rl= cyclohexyl^ R3o 4-c]iloro-3-sulf amoyl- 
phenyl 

2-Cliloro-5- {5-cycloliexylaiaino- [1,3,4] thiadiazol-2-yl) - 
benz ene sul f onaxaide 

To a mixture of 4-chloro-"3-sulf amoyl-benzoic acid (6.36 *. 

10 mmol, 1.5 g) , thiosemicarbazide (5b) (6.36 nimol, 1.10 g) in 
dioxane (40 ml) at 60^0, POCI3 (6.36 mmol, 600'>1) was added 
and the mixture was warmed at reflux for 2h30 and 16h at RT. 
The solvent was removed by distillation under reduced 
pressure to give a crude material which was basified with a 

15 solution of diluted NH4OH. The yellow precipitate obtained 
was collected by filtration, washed with water before drying 
\mder vacuum over P2O5 to give 2g of the desired product. 
Yield = 84 % ; 

(400MHz, DMS0)5 ppm : 1.10-1.37 (m, 5H) , 1.55 (m, IH) , 

20 1.70 (m, 2H) , 1.98 (m, 2H) , 3.55 (m, IH) , 7.66-7.82 (m, 3H) , 
7.90 (m, IH) ; 8.25-8.37 (br, 2H) . 

MS (m/z) / M+1 = 373/375 

i 

Intermediate 7b: Rl« cyclohexyl, R3a 2, 4-dichloro-5- 
25 sul famoyl -phenyl 

2,4-Dichloro-5- (5 -cyclohexyl amino- [1,3,4] thiadiazol-2-yl) - 
benzenesul£onamide 
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To a mixture, of 2,4-dichlorobenzoic acid (1.85 ramol, 500 
n^) , thiosemicarbazide (5b) (1-85 mmol/ 320 mg) in anhydrous 
dioxane (10 tnli) at 70-80**Cr POCI3 (1.85 tnmol, 173 ^1) was 
added and the mixture was warmed at 95 ®C for 5 hours. The 
5 solvent was removed by distillation under reduced pressure 
to give a crude material which was basified at pH 8-7 with a 
saturated solution of NaHCOa. The precipitate obtained was 
collected by filtration, washed with water and purified by 
silica gel chromatography using cyclohexane/ethyl acetate as 
10 eluent to give 351mg of the title coiripound. 
Yield: 46.3% 

^H-NMR (400MHz , DMSO) 5 PPm: 1.10-1.40 (m, 5H) , 1.50-1.65 
(m, IH), 1.65-1.80. (m, 2H) , 1.90-2.05 (m, 2H) , 3.50-3.70 (m, 
1H),7.85 (d, 2H) , 8.05 (s, IH) , 8.20-8.40 (m, IH) , 8.60 (s, 
15 IH) . 

MS (m/z) / M+l= 407.1 

HPLC (uv purity, X« 214 nm) : 97.1% 

Intermediate 7c: Rla cyclohexyl, R3=: 3-thienyl 
20 Cyclohexyl- (5-th.iophen-3-yl- [1,3,4] thiadiazol-2-yl) -amine. 

To a mixture of 3-thiophenecarboxylic .acid (3.9 ramol, 500 
mg) , thiosemicarbazide 5b (3.9 mmol, 675 mg) in anhydrous 
dioxane (10 ml) at 60-65<*C, POCI3 (5 ramol, 473 |il) was added 
and the mixture was warmed at 95 ®C for 5 hours. The solvent 
25 was removed by distillation imder reduced pressure to give a 
crude material which was basified at pH 8-7 with a saturated 
solution of NaHCOa . The * precipitate obtained was collected 
by filtration and washed with water- The solid was then 
dried \inder vacuum to provide 965 mg of the desired compound 
30 (7c) . 

Yield : 93% 

^H-NMR (40.0MIJZ , DMSO) 5ppm: 1,10-1.40 (m, 5H) , 1.50-1.60 
(m, IH) , 1.65-1.75(m, 2H) , 1.90-2.00 (m, 2H) , 3.45-3.55 (m, 
IH), 7.45 (d, IH) , 7.65 (d, 1H),7.'80 (d, IH) , 7.85 (s, IH) . 

35 

Zntezmediate 7d: Rls cyclohexyl, R3a 3-chloro-2, 6- 
dimethoxyphenyl 
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15- (3-Chloro-2, 6-dimetlioxy-plienyl) - [1,3,4] thiadiaaol-2-yl3 - 
cyclohexyl -amine 

.To a mixture of 3-chloro-2 , 6-dimethoxybenzoiG acid (2.3 
mmol, 500 mg) , thiosemicarbazide 5b (2.3 mmol, 399 mg) in 
5 anhydrous dioxane (10 ml) at 70-80°C, POCI3 (2.3 mmol, 215 
|j.l) was added and the mixture was warmed at 95<'C fpr 5 
hours. The solvent was removed by distillation under reduced 
pressure to give a crude material which was basif ied at pH 
8-7 with a saturated solution of NaHCOa. The precipitate 
10 obtained was collected by filtration, washed with water and 
dried under vacuum. The solid was subjected to flash 
chromatography eluting with ethyl acetate/cyclohexane to 
^ give 115 mg of the title compound. 
Yield: 14% 

15 ^H-NMR (400MHz , DMSO) 8 PPtn: 1.15-1.40 (m, 5H) , 1.55-1.65 

(m, IH) , 1.70-1.80 (m, 2H) , 1.95-2.05 (m, 2H) , 3.50-3.60 (m, 
IH), 3.70 (s, 3H), 3.80 (s, 3H) , 7.00 (d, IH) , 7.55 (d, IH) , 
7.75 (d, IH) . 
. MS (m/z) / M+1 = 354.1 

20 

Intermediate 7et Rl» cyclohexyl, R3=a 3-bromo-4-methoxyphenyl 
[5-(3-Bromo-4-methoxy-phenyl) - [1,3,4] thiadiazol-2-yl] - 
eye lohexy 1 - amine 

To a mixture of 3-bromo-4-methoxybenzoic acid (2.16 mmol, 
25 500 mg) , thiosemicarbazide 5b (2.16 mmol, 375 mg) in 
cuihydrous dioxane (10 ml) at 60-65°C, POCI3 (2.8 mmol, 262 
jxD was added and the mixture was warmed at 95 ®C for 5 
hours. The solvent was removed by distillation tinder reduced 
pressiire to give a crude material which was basif ied at pH 
30 8-7 with a saturated solution of NaHCOa- The precipitate 
obtained was collected by filtration, washed with water and 
dried under vacuum. The solid was solubilized in 50 ml of 
dichloromethane/methanol (7/3) to which was additionned a 
morpholine resin (13.88 mmol, 4 g) . The mixture was stirred 
35 overnight to remove the excess of acid. The resin morpholine 
salt was filtered and the organic layer was concentrated by 
distillation under reduced pressure to give 740 mg of the 
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jnirif ied product (7a) . 
Yield: 92.8% 

^H-NMR (400MHz , DMSO) 8 PPm: 1.10-1.40 (m, 5H) / 1.50-1.60 
(m,. IH), 1.65-1.75 (m, 2H) , 1.90-2.00 (m, 2H) , 3 .45-3 . 55 (m, 
5 IH), 7.45 (dd, IH), 7.65 (dd, IH) , 7.80 (dd, IH), 7.85 (dd, 
IH) . 

Intermediate It: Rl= cyclohexyl, R3a 2-pyrazinyl 
Cycloheacyl- (5-pyrazin-2-yl- [1,3,4] tliiadiazol-2-yl) -amine 

10 TO a mixture of 2-pyrazine carboxylic acid (2.885 mmol, 
0.358 g), thiosemicarbazide (5b) (2.885 iranol, 0.5 g) in 
anhydrous, dioxane (10 ml) , was added phosphorus oxychloride 
(3,75.1 iranol, 0.350 ml) at 90°C and the mixture was heated at 
95«>C for 5 hours. The mixture was then basified to pH 7 with 
a saturated solution of sodium bicarbonate then extracted 
with EtOAc. The organic phase was dried over MgSO* and 
evaporated to dryness to give the eaqiected product. 
Yield= 0.6 g, 79.6% 

^H-NMR (400MHz, DMSO) 8 PPms 1.20-1.44 (m, 5H) , 1.56-1.63 
20 (b, IH), 1.70-1.77 (b, 2H) , 2.00-2.05 (b, 2H) , 3.60-3.68 (b, 
IH), 8.22 (d, IH), 8. 67-8! 69 (m, 2H) , 9.28 (s, IH) . 

Intermediate 7g» Rl» cyclohexyl, R3 =3,4-dihydroxyplienyl 

4- (S-Cyclohexylamino- [1,3,4] thiadiazol-2-yl) -benzene-1, 2-4iol 

25 To a mixture of 3,4-dihydroxybenzoic acid (2.885 mmol, 0.445 
g),' thiosemicarbazide (5b) (2.885 mmol, 0.500. g) in 
anhydrous dioxane (10 ml), was added phosphorus oxychloride 
(3.751 mmol, 0.350 ml) at 90°C and the mixtxire was heated at 
95 "C for 5 hours. The mixture was basified with a saturated 

30 solution of sodium bicarbonate to pH 7 then stirred at RT 
overnight. The precipitate was filtered, washed with hexane 
then dried to give the title compoxind. 
•Yield: 71% 

^H-NMR (400MHz , DMSO) 8 PP«l: 1.15-1.39 (m, 5H) , 1.55-1.62 
35 (b, IH), 1.70-1.78 (b, 2H), 1.95-2.00 (b, 2H) , 3.48-3.53 (b, 
IH) , 6.80 (d, IH), 6.98 (d, IH) , 7.19 (s, IH) , 7.68 (d, IH) , 
9.20-9.40 (b, 2H) . 
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Intermediate 7h: Rl = cyclohexyl, R3= 4 -chloro -phenyl 
[5. (4 -Chloro -phenyl) - [1^ 3 , 41 th±adiazol-2-yl] - eye lohexyl- amine 
Thiosemicarbazone (6b) (obtained from 5b following the 
protocol 6a) (10 mmol, 3 g) was suspended in ethanol (50 ml) 
and the oxidant FeCl3,6H20 (23 ramol, 6.3 g) was added. The 
mixture was heated at reflxax for 3h. The mixture was 
concentrated by distillation of the solvent and the cirude 
material was sol\ibilized in ethyl acetate. The organic layer 
was washed with water ^ dried under magnesium sulphate, 
filtered, and distilled to give a residue submitted to 
another oxidative process with FeCls/ 6H2O (3 g) in ethanol 
(50 ml). The mixture was heated at reflux for 3h and 12h at 
-RT. The mixture was concentrated by distillation of the 
solvent and the crude material was solubilized in ethyl 
acetate. The inorganic salts were removed by extraction with 
water. The organic layer was washed with a solution of NaCl, 
dried \ander magnesium sulphate, filtered, and distilled to 
give a residue which was tritvtrated and wash with 
cyclohexane to give 2.5g of the title product. 
Yield: 85% 

^H-NMR (400MHz, DMSO) 8 ppni: 0.95-1.22 (m, 5H) 1 . 35-1 . 45 
(b, IH) , 1.50-1.60 (m, 2H) , 1.80-1.87 (m, 2H) , 3.32-3.42 (b, 
IH), 7.35 (d, 2H), 7.55 (d, 2H) , 7.75 (d, IH) r- - - 

MS (m/z) / M+1 = 294.1 . ' 

HPLC (uv purity, 214 nm) : 97.21% 

Intermediate 71: Rla cyclohexyl^ R3= 3 -chloro -4 -hydroxy- 5- 
.methoxyphenyl 

2-chloro-4- (5-cyclohexylam±no- [1,3,4] th±adiazol-2-yl) -6- 
methoxy-phenol 

To a mixture of 3-chloro-4-hydroxy-5-methoxybenzoic acid 
(2.468 mmol, 500 g) , thiosemicarbazide (5b) (2.468 mmol, 427 
mg) in dioxane (10 ml) at 65<»C, POCI3 (3.2 mmol, 300 ixl) was 
added and the mixture was warmed at 95*^0 for 3h30. The 
solvent was removed by distillation under reduced pressure 
to give a crude material which was basified with a solution 
of diluted NH4OH. The precipitate obtained was collected by 
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filtration, washed with water before drying under vacuum 
over P2O5 to give 675 mg of the desired product. 
Yield = 80% 

^H-NMR (400MHz, DMSO)5 pptn: 1.15-1.36 (m, 5H) , 1.53--1.63 
5 (m, IH) , 1.67-1.80 (m, 2H) , 1 . 95-2 . 05 (m, 2H) , 3 . 45-3 . 57 (m, 
IH) , 3.90 (s, 3H) , 7.25 (s, IH) ; 7.30 (s, IH) , 7.85 (d, 
IH) , 9.90 (s, IH) 

Intermediate 7 j s Rla 3 -beazolc- acid-methyl -ester, R3a 3- 
10 cysuao-phenyl 

3- [5- (3-Cyaxio-phenyl) - [1,3,4] thladiazol--2-ylamino] -benzoic 
add methyl ester 

To a mixture of .3-cyanobenzoic . acid (2.92 tnmol/ 0.43 g) , 
\ (5g) (3 TTunol, 0.7 g) in dioxane (10 mL) at 85°C, POCI3 (3.8 
15 nunol, 350 /zL) was added and the mixture was heated ait 95°C 
for 3h30« The solvent was removed by distillation under 
reduced pressxire to give a crude material which was basif ied 
with an aqueous saturated solution of NaHCOa. The 
precipitate obtained was collected by filtration, washed 
20 successively with water and with ether before being dried 
under vacuum to give 0.5 g of the desired prpduct (yield: 
49%) . 

^H-NMR (400 MHz, DMSO) 5 PPni: 3.88 (s, 3H) , 7.53 (t, IH) , 
7.63 (d, IH) , 7.72 (t, IH) , 7.86 (d, IH) , 7.96 (d, IH) , 9.. 23 
25 (d, IH) , 8.32 (s, IH) , 8.43 (s, IH) , 10.89 (s^ IH) . 
MS (m/z) / M+1 = 337 

Xntermediate 7k: Rla 3 -benzoic -acld-metfayl -ester, R3s 2- 
pyridyl 

30 3- (5-Pyrid±n-2'-yl- [1,3,4] thladiazol-2-ylazaino) -benzoic acid 
methyl ester 

To a mixture of picolinic acid (2.92 mmol, 0.36 g) , (5c) (3 
mmol, 0-7 g) in dioxane (10 ml) at 85**C, POCI3 (3.8 mmol, 
350 /zL) was added and the mixture was heated at 95 °C for 5h. 
35 The solvent was removed by distillation tander reduced 
pressure to give a crude material. Methanol was added and 
the precipitate obtained was collected by filtration, washed 
with methanol cuad dried under vacuum to give 0.59 g (61%) of 
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the desired product. The crude material was engaged in the 
next step without purification. 

^H-NMR (400 MHz, DMSO) S Ppm: 3.8 (s, 3H) , 7,5 (m, 2H) , 7.6 
(d, IH) , 7.88 (d, IH) , 7.98 (t, IH) , 8.12 (d, IH) / 8.42 (s, 
5 IH) , 8.63 (d, IH) , 10.9 (s, IH) . 
MS (m/z) / M+1 = 313/314/315 

EX2^LE I : PROTOCOL C 

10 Exanple 116: Rla cyclohexyl, R2« methyl, R3= 2,4-dichloro-5- 
sul £amoyl -phenyl 

2,4 -Dichloro - 5 - ( 5 - cyclohexylimino -4 -me thyl -4,5 -dihydro- 
[1,3,4] thladia2SOl-2-yl) -benzenesulfonamide 

To a solution of 1,3,4-thiadiazole 7b (0.195 mmol, 80 mg) in 
15 anhydrous dioxane (10 mLi) , methyltrif luoromethane sulfonate 
(0.23 TTunol, 27 |li1) was added. The resultant mixture was 
stirred for 24 h. To this solution was added 0.527 mmol (64 

fiD of methyltrif luoromethane sulfonate to allow reaction to 
completion, and 0.585 mmol (82 |il) of triethylamine. The 
20 filtrate is concentrated by distillation under reduced 
pressure. The product was purified via column chromatography 
on silica gel (eluted with cyclohexane/ ethyl acetate, 80/20) 
to give 48 mg of the title product. 
Yield: 58% 

25 %-NMR (400MHz , DMSO) 5 PPt^*- 1*20-1.40 (m, 5H) , 1.55-1.65 

(m, IH) , 1.70-1.85 (m, 4H) , 2.60-2.70 (m, IH) , 3.55 (s, 3H) , 

7.80 (d, 2H) , 8.0 (s, IH) , 8.35 (s, IH) . 

MS (m/z) / M+1: 421.3 

HPLC (uv purity, X= 214 nm) : 99.4% 

30 

Exaxople 117: Rl= cyclohexyl, R2a methyl, R3« 3-thienyl 
Cyclohexyl- (3-methyl-5-thiophen-3-yl-3H- [1,3,4] thiadiazol- 
2-ylidene) - amine 

To a solution of l, 3 , 4-thiadiazole 7c (0.75 mmol, 200 mg) in 
35 anhydrous dioxane (10 mli) , methyltrif luoromethane sulfonate 
(1.13 mmol, 128 ^1) was added. The resultant mixture was 
stirred for 24 h. To this solution was added 0.225 mmol (26 
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jiD of methyltrifluoromethanesulfonate to allow reaction to 
completion, and 0.675 mmol (94 ^1) of triethylamine . The' 
mixture is concentrated by distillation under reduce 
pressure and the residue was dissolved in water. The aqueous 
5 mixture was then basif ied (pH= 5-6 ) with saturated NaHCOa 
solution with ethyl acetate. The organic layer was saturated 
with NaCl and dried over magnesium sulfate, filtered and 
distilled to give a residue which was purified by silica gel 
chromatography, eluting with cyclohexane containing from 0 
10 to 15% AcOEt to provide 80 mg of the desired product. 
Yield : 38% 

^H-NMR (400MHz , DMSO) : 5 PPni= 1.15-1.40 (m, 5H) , 1.55-1.65 
(m, IH) , 1.7-1.8 (m, 4H), 2.55-2.65 (m, IH) , 3.45 (s, 3H) , 
7.40 (d, IH), 7.70 (d, IH) , 7.85. (s, IH) . 
15 MS (m/z) / M+l= 280.23 

HPLC (uv purity, X= 214 nm) : 99.9% 

Eacaaple 117.1: Rl- cyelohexyl, R2» methyl, R3= 3, 5-dichloro- 
phenyl 

20 Cyclohexyl-[5-(3,5-dichloro^phenyl)-3-inethyl-3H-. 

[1,3,4] thiadiazol-2-ylidenel -amdLne 

Compound 117.1 was prepared by the procedxire described in 

example 117 using appropriate intermediates and reagents. 

Yield; 43% ■' 
25 ^H-NMR (400MHz , DMSO) S PPm: 1.15-1.35 (m, 5H) , 1.55-1.65 

(m, IH), 1.70-1.90 (m, 4H) , 2.55-2.65 (m, IH) , 3.50 (s, 3H) , 

7.65 (S, 2H), 7.70 (s, IH) 

MS (m/z) / M+l= 342.2 

HPLC (uv purity, X= 214 nm) : 99.9% 



30 



Con5>o\jnd 117.2 was prepared by the procedure described in 
exan^le 117 using appropriate intermediates and reagents. 



117.2 



Cyclohexyl- tS- (2-ethyl-5-methyl-2H-pyrazoi-3-yi) -3- 
methyl-3H- [1, 3 ,4] thiadiazol-2-ylidene] -amine 



35 Sxanqple 118: Rl= cyclohexyl, R2= methyl, R3= 3-chloro-2,6- 
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dlmethoxyphenyl 

[5- (3-Chloro-2^6-dimethoxy-phenyl) -3-methyl-3H- 
[1,3,4] thiadia2ol-2-ylidene] -cycloheacyl- amine 

To a solution of the 1, 3,4-thiadiazole 7d (0.226 rnmol, 80 
mg) in anhydrous dioxane (10 mL) , methyl tr if luoro 
methanesulfonate (0,27 mmol, 31 ^1) was added- The resultant 
mixture was stirred for 24 h. To this solution was added 
0,068mmol (7 *|il) of methyltrif luoromethanesulf onate to allow 
reaction to completion. The mixture was concentrated by 
distillation xmder reduced pressure and the residue was 
dissolved in water. The aqueous mixture was then basified 
(pH= 5-6) with saturated NaHCOa solution sind iextracted with 
ethyl acetate. The organic layer was washed with saturated 
solution of NaCl and dried over, magnesium sulfate, filtered 
and distilled to give a residue which was purified by silica 
gel chromatography. (eluent: eye lohexane/ ethyl acetate, 
80/20) . 11 mg of desired product was* .obtained. 
Yield: 13% 

^H-NMR (400MHz , DMSO) . 5 PP^: 1-15-1.40 (m, 5H) , 1.50-1.60 
(m, IH) , 1.65-1.80 (m, 4H) , 2.50-2.60 (m, IH) , 3.50 (s, 3H) , 
3.75 (s, 3H), 3.80 (s, 3H) , 7.00 (d, IH) , 7.60 "(d, IH) 
MS (m/z) / M+l= 368.26 , ... . 

HPLC (uv purity^ \= 214 nm) : 99.7% 

Compound 118.1 was prepared by the procedure described in 
example 118 using appropriate intermediates and reagents: 



118.1 



Cyclohexyl - ( 5 - isoxazol - 5 - yl - 3 -methyl - 3H- 
[1,3,4] t hiadia zol - 2 -yl idene ) - amine 



Example 118,2: Rl= cyclohexyl, R2a methyl, R3= 2- (5-pyridin- 
2-yl) -thlenyl 

Cyclohexyl- [3-methyl-5- (5-pyridin-2-yl-thiophen-2-yl) -3H- 
[1,3,4] tliiadiazol-2-ylidene] -amine 

Cottqpound 118.2 was prepared by the procedure described in 
example 118 using appropriate intermediates and reagents. 
The residue was purified by silica gel chromatography 
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eluting with a gradient of cyclohexane containing from 0 to 
10% ethyl acetate. 
Yield: 57% 

^-NMR {400MHz , DMSO) 8 Ppm: 1.15-1.35 (m, 5H) , 1:50-1.60 
(m, IH), 1.65-1.80 (m, 4H) , 2.55-2.65 (m, IH) , 3.45 (s, 3H) , 

7.30 (m, IH), 7.35 (d, 1H),.7.80 (d, IH) , 7.85 (m, IH) , 7-95 
(d, IH) , 8.55 (d, IH) . 

MS (m/z) / M+l= 357.3 

HPLC (uv purity, X= 214 nm) : 99. S% 



10 



Exainple 118.3: Ri= cyclohexyl, R2= methyl, R3- 3 , 5-dihydro«y- 

4 -in©th03«y-phenyl 
\ 5- (5-Cycloheacylimino-4-methiyl-4, 5-dihydro [1,3 , 4] thladiazol- 

2-yl)-2-inethoxy-beiiaene-l,3-dloli compound with trifluoro- 

15 methanesulfonlc add 

COTi?)ound 118.3 was .prepared from the appropriate 1,3,4- 
thiadiazole 7 prepared by the procedure described in example 
118. in this particular case, the mixture was concentrated 
and the formed precipitate was filtered and washed with 

20 ethyl acetate to give the expected compound as a salt of 
trifluoromethansulfonic acid. . . < 

Yield: 45% 

^H-NMR {400MHZ , DMSO) 6 PPm: 1-1-40 (m, 5H) , 1.45-1.55 (m, 
IH), 1.65-1. 75 (m, 2H), 1.85-1. 95 (m, 2H) , 3.05-3.20 (m, ftH) , 
25 3.6 (s, 3H), 4.00 (bs, 3H) , 6.65 (s, 2H) , 9.60 (bs, 2H) , 
10.00 (bs, IH) . 
MS (m/z) / M+l= 336.4 
HPIiC (uv purity, 214 nm) ; 99.7% 



30 



Example 118.4: Rl= cyclohexyl, R2= methyl, R3= 3-hydroxy- 
4 , 5 -dimethoxy-phenyl 

5- (5.Cyclohexylimino-4-methyl-4,5-dihydro[l,3,4] thiadiazol- 
2-yi>-2,3-dimethoxy-phenol;congpound with trlfluoro- 
methanesulfonlc acid 

35 Coti5)ound 118.4 was prepared from the appropriate 1,3,4- 
thiadiazole 7 prepared by the procedure described example 
118. In this particular case, the mixture was concentrated 
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and the formed precipitate was filtered and washed with 
ethyl acetate to give the expected compound as a salt of 
trifluororaethansulfonic acid. 
Yield: 11% 

5 IH-NMR (400MHz , DMSO) 5 ppm: 1.10-1.50 (m, 5H) , 1.60-1.70 
(m, IH) , 1-. 75-1. 85 (ra, 2H) , 1 . 95-2 . 10 (m, 2H) , 3.10-3.25 (m, 
IH) , 3.75 (S, 3H), 3.85 (s, 6H) , 6.85 (s, IH) , 6.95 (s, IH) , 
9.80 (bs, IH) , 9.90 (bs, IH) . 
MS (m/z) / M+l= 350,45 
10 HPLC (uv purity, 214 nm) : 99.9% 

Exaxople 118.5: Rl= cyclohexyl, R2» methyl, R3= 4-chloro- 
phenyl 

[5- (4~Chloro-phenyl) -3 -methyl -3H- [1,3,4] thiadlazol-2- 
15 ylidene] -cyclohexyl- amine 

Compoimd 118.5 was prepared by the procedure described in 
. example 118 using appropriate intermediates and reagents. 
^H-NMR {400MHz , DMSO) 6 Ppm: 1.20-1.40 (m, 5H) , 1.57-1.63 
(m, IH), 1.70-1.82 (m, 4H) , 2.60 (br, IH) , 3-50 (s, 3H) , 
20 7.52 (d, 2H) , 7,65 (d, 2H) . 

MS (m/z) / M+l= 308/310 i 

HPLC (uv putrity, X= 214nra) : 94.24% 

Sxample 118. 6s Rla cycloheacyl, R2o methyl, R3b 3-chloro-4- 
2 5 hydroxy- 5 -methoa^ -phenyl 

2 - Chloro - 4 - ( 5 - eye lohexy 1 imino - 4 -methyl -4,5- dihydro - 
[1,3,4] thiadiazol-2-yl) -6-methoxy-phenol; compound with 
1,1, 1- trif luoro-methanesulf onie . aeid 

Compound 118.6 was prepared from the appropriate 1,3,4- 
30 thiadiazole 7i.To a solution of Intermediate 7x (2 mmol, 675 
mg) in anhydrous dioxane (10 mL) , methyltrif luoromethane 
sulfonate (3 mmol, 337 jxD was added. The resultant mixture 
was stirred for 48 h to give a precipitate. .The mixture was 
filtered and washed with ethyl acetate to give 400 mg of 
35 desired product as a salt of trif luoromethanesulf onic acid. 
Yield: 40% 

^H-NMR (400MHz , DMSO) 5 ppm: 1-15-1.55 (m, 5H) , 1.60-1.70 
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(m, IH), 1.76-1.88 (m, 2H) , 2.00-2.11 (m, 2H) , 3.11-3.25 (m, 

IH), 3.85 (s, 3H) , 3.95 (s, 3H) , 7.30 (s, IH) , 7.48 (s, IH) , 

9.9-0 (S, IH) , 10.50 (s, IH) . 

MS (m/z) / M+l= 354/356 

HPLC (uv purity, X= 214 nm) : 99.4% 



Exanple 119: R1- cyclohexyl, R2» methyl, R3- 4-chloro-3- 
sulfaxDoyl -phenyl 

2-Chloro-5- (5-cyclohexyliinino-4-methyl-4,5-d±hydro- 
[1,3,4] thiadiazol-2-yl) -benzenesulfonamide 

To a solution of 1, 3,4-thiadiazole 7a (0.215 mmol, 80 mg) in 
anhydrous dioxane (10 mL) , methyltrifluoromethane sulfonate 
(0.257 mmol, 29 ^1) was added. The resultant mixture was 
stirred for 24 h. To this solution was added (0.065 mmol, 7 
jil) of methyltrifluoromethanesulfonate to allow reaction to 
completion. The filtrate is concentrated by distillation 
under reduced pressure and the residue was dissolved in 
water. The aqueous mixture was then basified (pH= 5-6) with 
saturated NaHCOa solution and extracted with ethyl acetate. 
The organic layer was washed with a saturated solution of 
NaCl and dried over magnesium sulfate, filtered and 
distilled to give a residue which was purified by silica gel 
chromatography, (eluted with a gradient of cyclohexane/ethyl 
acetate) to a/fford 59 mg of pure product. 
Yield: 71% 

^H-NMR (400MHz , DMSO) 5 PPm: 1.25-1.55 (m, 5H) , 1.65-1.75 
(m, IH), 1.75-1.95 (m, 4H) , 2.70-2.80 (m, IH) , 3.65 (s, 3H) , 
7.80-7.95 (m, 4H) , 8.30 (dd, IH) . 
MS (m/z) / M+l: 387.3 
HPLC (uv pxirity, X= 214 nm) : 99.7% 

Exasple 119. 1« Rl« cyelohexyl, R2= methyl/ R3- 4-chloro- N,N- 

dletbyl-B -sulfonamide-phenyl 

2-Chloro-5- (5-cyclohexylimino-4-methyl-4, 5- 

dibydro [1,3 , 4] thiadiazol-2-yl) -N,N-diethyl -benzenesulfonamide 
To a mixtxare of corapovind 119 (0.258 mmol, 0.100 g) , tetra-n- 
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butyl ammonium hydrogen sulphate (0.0258 tranol, 0.090 g) , 50% 
aqueous sodium hydroxide (0.300 ml) and toluene (2.2 ml), 
was added ethylbromide (0.310 mmol, 0.023 ml) . The reaction 
was stirred- at RT for 2h and then heated to 90 for lh3 0 
5 before a second addition of ethylbromide (0.310 mmol, 0.023 
ml) . The mixture was heated at 90**C for 2h30 and the 
volatiles were removed by distillation. The crude material 
was solubilized with ethyl acetate and the organic layer was 
washed with brine ^ dried over MgS04 and concentrated xinder 
10 reduced pressure to give 0.1 g of the expected product as a 
white solid. 
Yield= 87.7% 

^H-NMR (400MHz, DMSO) 6 ppni: 1.00 (t, 6H) , 1.10-1,32 (b, 
5H) , 1.48-1.54 (m, IH) , 1.65-1.73 (b, 4H) , 2.53-2.62 (b, 
15 IH), 3.20-3.30 (m, 4H) , 3.48 (s, 3H) , 7.68-7.79 (m, 2H) , ' 
8.11 (s, IH) . ■ 
MS (m/z) / M+l= 44i3/445 
HPLC (uv purity, X= 214 nm) = 99.72% 

20 Exair^le 119.2 s Rl= cyclohexyl/ R2« methyl, R3= 4-Chloro-3- (4- 
methyl-piperazine-l-sulf onyl) -phenyl .... f 
{5- [4-cailoro-3- (4-methyl-piperazine-l-sulfonyl) -phenyl] -3- 
xnethyl-3H- [1,3,4] t:hladiazol-2-ylidene}-cyclohexyl-a3nine 
To a solution of 119 (0.516 ramol, 0.2 g) in DMF (13 ml) were 

25 added potassium carbonate (1.548 mmol, 0.214 g) and water (3 
ml). The mixture was stirred at RT until obtaining an. 
homogenous solution and then the bis- (2-chloro-ethyl) methyl- 
amine hydrochloride (0.516 mmol, 0.10 g) was added. After a 
day of stirring, the mixture was warmed at 80 ®C for 15h. The 

30 solvents were then evaporated and the crude material was 
solubilized in diclorometliane . The organic layer was washed 
with a satured solution , of bicarbonate of sodium, then with 
brine. After fitration, the filtrate was dried over MgS04 and 
concentrated by distillation. The crude material was 

35 chroraatographed on silica gel, eluting with dichloromethane 
containing from 0 to 5% methanol.' The solid • product was then 
washed with ethyl acetate. 
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Yield= 10% ' 

(400MHz, CDCI3 + D2O) 5 PPm: 1.20-1.48 (m, 5H) , 1.62- 
(m, IH), 1.79-1.89 (m, 4H) , 2.45 (s, 3H) , 2.45 (t,.4H), 
2.55-2.65 (ni, IH), 3.33 (t, 4H) , 3.60 (s, 3H) , 7.52 (d, IH) , 
5 7.72 (d, IH) , 8.24 (s, IHX . 
MS (m/z) / M+l= 470 

HPIiC (uv purity, A,= 214 nm) : 99.53% 

Example 119.3: Rl= cyclohexyl, R2= methyl, R3= 4-cliloro-3- 
10 [ (pyridin-4-ylinethyl) -sulf amoyl] -phenyl 

2-Cliloro-5- (5-cycloheacyliinino-4-inethyl-4,5-dihydro- 
[1, 3 , 41 thiadiazol-2 -yl) -N-pyridin-4-ylinethyl- 
benzenesulf onamlde 

To a ndxtiire of 119 (0.258 tninDl,.0.1 g) , triethylamine (0.516 
15 mmol, 0.072 nd) and acetic acid (0.516 rami, 0.03 ml) in 1,2- 
dichloroethane, 4 -pyridine carboxaldehyde (0.387 rranol, 0.037 
ml) was added. The mixture was cooled to CC and sodium 
triacetoxyborohydride (0.516 mmol, 0.135 g) was added. After 
24h of stirring at RT the same quantities of borohydride and 
20 aldehyde were added and the reaction was stirred for 15h. 

The mixture was then filtered and the filtratte was diluted 
with dichloromethane, washed with water, brine, dried over 
MgS04, filtered and then evaporated to dryness. The residue 
was purified on silica gel eluting with dichloromethane- 
25 containing from 0 to 7% of methanol. The solid product was 
then washed with ether to give the title product. 
Yield= 40% 

^H-NMR (400MHz , DMSO) 8 ppm: 1 . 15-1 . 39 (m, 5H) , 1.54-1.60 

(m, IH) , 1.70-1.80 (m, 4H) , 2.60-2.67 (m, IH) , 3.50 (s, 3H) , 

30 4.18 (S, 2H), 7.22 (d, 2H) , 7.67 (dd, IH) , 7.76 (dd, IH) , 

8.06 (d, IH), 8.39 (d, 2H), 8.73-8.78 (b, IH) . 

MS (ra/z) / M+l= 478 

HPLC (uv purity, X= 214 nm) : 99.99% 

35 Exaa^le 119.4: Rl= cyclohexyl, R2= methyl, R3= 4-Chlord-3- {2- 
morphol±n-4-yl-ethyl-sulf amoyl) -phenyl 
2 - Cliloro - 5 - ( 5 - cyelohexylimino - 4 -methyl -4,5- dihydro - 
[1,3,4] thiadiazol-2-yl) -N- (2-morpholin-4-yl-ethyl) - 
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benzenesulfonazoide 7 J 

2-Chloro-W- (2-chloro-ethyl) -5- (5-cyclohexirlimino-4-methyl- 
4 , 5-dihydro- [1,3,4] thiadiazol-2-yl) -benzenesulf onamide was 
prepared by the procedure described in exaniple 119.3 using an 
5 appropriate aldehyde and 119. The residue was purified by 
silica gel chromatography eluting with a gradient cyclohexane 
containing from 0 to 20% of ethyl acetate followed by an 
isocratic elution with ethyl acetate/cyclohexane (4/6) . 
Yield- 84% 

10 To a mixture of this intermediate (0.866 mmol, 0.390 g) , in 
presence of sodium iodide- in ethanol (10 ml) , morpholine 
(8.66 mmol, 0.756 ml) was added. After 15 h at reflux, the 
mixture was evapored to dryness cmd the crude material was 
basified with a saturated solution of sodium bicarbonate. 

15 After extraction with ethyl acetate, the organic layer was 
washed with brine, dried over MgS04, filtered and then 
evaporated to dryness. The residue was • purified by 
chromatography on silica gel eluting with a gradient of 
cyclohexane containing from 0 to 50% of ethyl acetate - 

20 Yield= 65% 

^H-NMR (400MHz, CDCI3) 8 PPm: 1.20-1.50 (m, - 5H) , 1.61-1.69 
(m, IH), 1.80-1.89 (b, 4H), 2.30-2.39 (m, 4H) , 2.41-2.49 (m, 
2H) , 2.59-2.68 (m, IH) , 3.00-3.09 (m, 2H) , 3.60-3.73 (m, 
7H), 5.81-5.89 (b, IH) , 7.54 (d, IH) , 7.73 (d,lH), 8-32._(s, 
25 IH) . 

MS (m/z) / M+l= 500/501 

HPLC (uv purity, X= 214 nm) : 97.76% 

Example 119.5: Rl= cyclohexyl^ R2« methyl/ R3« 4-Chloro-3- 
3 0 ethylsulfamoyl -phenyl 

2-Chloro-5- (5-cyclohexylimino-4-methyl-4/ 5-dihydro- 
[1,3,4] thiadiazol-2-yl) -N- ethyl -benzene sulfonamide 

The title compound was prepared as described in example 
119.3. In this particular case, a large excess of 
35 acet aldehyde (20 equivalents) and triacetoxy borohydride (4 
equivalents) were used and added once. 
Yield« 50% 
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^H-NMR (400MHz,CDCl3) 8 ppm: 1-13 (t, 3H) , 1.23-1.50 (m, 5H) , 
1.61-1.68 (m, IH), 1.78-1.87 (b, 4H) , 2.57-2.64 (m. IH) , 
2.97-3.04 (q, 2H) , 3.60 (s, 3H) , 4.90 (t, IH) , 7.53 (d, IH). , 
7.77 (d, IH) , 8.30 (s, IH) . . " 
5 MS (m/z) / M+l= 415/416 

HPIiC (uy pxjxity, A.= 214 lun) : 99.36% 

Exaiiple 119.6: Rl= cyclohexyl, R2= methyl, R3= 4-Cliloro-3- 
Cethyl- (2 -inorpliolin-4-yl-ethyl) -sulf amoyl] -phenyl 
10 2 - Chloro - 5 - ( 5 - cyclohexyl imino - 4 -methyl -4,5- dihydro - 

[1,3,4] thiadiazol-2-yl) -N-ethyl-N- {2-morpholin-4-yl-ethyl) - 
benzenesulfonamide 
I To a mixture of 119.4 (0.100 iranol, 0.05 g) , N-tetrabutyl 
aramoniiim hydrogen sulfate (0.02 mraol, 0.0.08 g) , a solution 
15 of 50% of sodium hydroxide (1.25 mmol, 0.1 ml) in toluene (2 
ml), ethylbromide (1 tnmol, 0.075 ml) was added. The mixture 
was heated to 9D'»C for 5h and then evaporated to dryness. 
The residue was solubilized in ethyl acetate and the organic 
layer was washed with brine, dried over MgSO*, filtered and 
20 then distilled \inder vaccum. The crude material was purified 
on silica gel chromatography eluting with a misfttire of 
ethylacetate/cyclohexane in a ratio 1/9 then 2/8 to give the 

expected product. 

Yield- 60% 

25 ^-NMR (400MHZ,CDC13) 5 PP™: 1-13 (t' 3^) , 1.22-1.45 (m, 5H) , 
1.61-1.68 (m, IH), 1.78-1.84 (b, 4H) , 2.38-2.43 (m, 4H) , 
2.50-2.53 • (t, 2H), 2.57-2.64 (m, IH) , 3.40-3.50 (m, 4H) , 
3.60-3.65 (TO, 7H), 7.50 (d, IH) , 7.70 (d, IH) , 8.30 (s, IH) . 

MS (m/z) / M+1 = 528/529 
30 HPLC (uv purity, X" 214 nm) : 98.57% 

Exao^le 119. 7 X Rl= cyclolieacyl, R2» methyl, R3= 4-Chloro-3- 
[isopropyl- (2-inorpholin-4-yl-ethyl) -sulf amoyl] -phenyl 
2-Chloro-5- (5-cyclohexyliinino-4-methyl-4, 5-dihydro- 
35 [1,3,4] thiadiazol-2-yl) -N-isopropyl-N- (2-morpholin-4-yl- 
ethyl) -benzenesulfonamide 

The title cornpoimd was prepared as described in example 119.6 
with 13 equivalents of isopropylbromide . The resid^e was 
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purified by silica gel chromatography" eluting with a gradient 
of cyclohexane containing from 0 to 20% ethylacetate. 
Yields 74% 

^H-NMR (400MH2,CDCl3) 6PPni: 1.50 (d, 6H) , 1,22-1.47 (m, 5H) , 
5 1.61-1.68 (m, IH) , 1.78-1.83 (b, 4H) , 2.44-2.50 (m, 4H) , 
2.57-2.63 (m, 3H) , 2.47-2.51 (t, 2K) , 3.60 (s, 3H) , 3.68- 
3.70 (m, 4H) , 3.98-4.04 (m, IH) , 7.50 (d, IH) , 7.70 (d, IH) , 
8.30 (s, IH) . 
MS (m/z) / M+l« 542/543 
10 HPLC (uv purity, X= 214 nm) : 96.86% 

Exaxnple 119.8: Rl= cyclohexylr R2= methyl, R3= 4-Chloro-3* 
^ {ethyl- [2- {2-methoxy-ethoxy) -ethylj -sulfainoyl}. -phenyl 
2 - Chloro - 5 - { 5 - cyclohexylimino - 4 -xne thy 1 - 4 , 5 - dihydro - 
15 [1^3,41 thiadiazol-2-yl) -N-ethyl-N- [2- (2-methoxy-ethoacy) - , 
ethyl] -benzenesulf onamide 

To a solution of 119.5 (0.241 tnmol, 0.1 g) in EtOH (4 ml)., 
potassium carbonate (0.289 mmol, * 0.040 g) was addedd and then 
the reaction mixture was heated at reflux for 30 min before 

20 the addition of l-brorao-2- (2-methoxyethoxy> ethane (-0.289 

ramol, 0.040 ml). After 3h at reflux, 2.4 equivalents of the 
bromo derivative were added and the mixture was kept at 
reflux for additional 15h. The mixture was then evaporated to 
dryness and the residue was diluted in water and extracted^ 

25 with -dichloromethane . The organic* layer was washed with 

v/ater, brine, dried over MgS04, filtered and evaporated to 
dryness. The crude material was purified by silica gel 
chromatography eluting with a gradient of cyclohexane 
containing from 10 to 60% ethylacetate. 

30 Yield- 64% 

^H-NMR {400MHz, CDCI3) 5 PP^: 1-11 (t, 3H) , 1.20-1.47 (m, 5H) , 
1.61-1.68 (m, IH), 1.79-1.89 (b, 4H) , 2.59-2.68 (m, IH) , 3.36 
(s, 3H), 3.43-3.50 (m, 4H) , 3.54-3.S8 (m, 4H) , 3.61-3.65 (m, 
5H) , 7.50 (d, IH) , 7.70 (d, IH) , 8.28 (s, IH) - 
35 MS (m/z) / M+l=: 518/520 

HPLC (uv piarity, 214 nm) : 99.9% 
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Example 119.9 1 Rl=> cyclohexyl, R2= xnethyl, R3= 4-Clxloro-3- 
[(3-d±inethylainixio-2-hydroxy-propyl) -ethyl-sulfaanoyll -phenyl 
C-C!hlorp- (cycloliexyllinino-inethyl-4 , 5-dihydro- 
II, 3 , 41 thiadiazol-2-yl) -N- (dimethylamino-hydroav-propyl) -N- 
etiiyl -benzeziesul f onamlde 

An excess of epibromohydrin (3 molar equivalents) was reacted 
with 119.5 following the procedxire described in escample 
119.8. The intermediate was isolated by chromatography on 
silica gel eluting with a mixtiire of cyclohexane/ethylacetate 
in a ratio 1/9. To a solution of this intermediate (0.106 
rnmol, 0.05 g) in EtOH (2 ml) at 50«»C, dimethylamine (0.318 
mmol, 0.041 ml) was added and the mixture was heated at 70 °C 
for 15h. The solvent was then removed \mder reduced pressxare. 
The residue was diluted in water and extracted with 
dichloromethane. The organic layer was washed with water, 
brine, dried over MgSOi, filtered and the volatile was 
evaporated to give the desired product. 
Yield= 64% 

^-NMR (400MHz, CDCI3) 6 PPm' 1-10 3^) , 1.22-1.49 (m, 5H) , 

1.60-1.70 (m, IH), 1.79-1.89 (b,. 4H) , 2.254-2.36 (m, 8H) , 
2.58-2.66 (m, IH) , 3.31-3.34 (dd, IH) , 3 .42-3 . 6a. (m, 6H) , 
3.79-3.87 (m, IH) , 7.50 (d, IH) , 7.70 (d, IH) , 8.30 (s, IH) . 
MS (m/z) / M+l= 516/517 
HPLC (uv purity, 214 nm) : 96.60% 

Example 119.10: Rl- cyclohexyl, R2= methyl, R3= 4-Cailoro-3- 
[(2,3 -dihydroxy-propyl) - ethyl -sulfamoyl] -phenyl 

2-Chloro-5- (5-cyclohe3cylimiao-4-inethyl-4,5-d±hydro- 

[1, 3 , 41 thiadiazol-2-yl) -N- (2 , 3 -dihydroxy-propyl) -N-ethyl- 

benzenesulfonamlde 

The title compound was prepared as described in exanple 119.8 
with 3 eq. of 3-bromo-l, 2-propane-diol and the reaction 
mixture was heated at reflux for* 12h. The desired product was 
obtained after purification of the crude material by silica 
gel chromatography eluting with a gradient of dichloromethane 
containing from 0 to 3% methanol. 
Yield= 38% 
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^H-NMR (400MHz, CDCI3) 8 ppm: 1.10 (t, 3H) , 1.22-1.49 (tn, 5H) , 
1.62-1.68 (m, IH) , 1.79-1.89 (m, 4H) , 2.17-2.22 (m, IH) , 
2.59-2.66 (m, 2K) , 3.40-3.48 (m, 3H) , 3.51-3.57 (dd, IH) , 
3.61 (s, 3H), 3.89-3-94 (m, IH) , 7.53 (d, IH) ; 7.73 (d, IH) , 
5 • 8.30 (s, IH) . 

MS (m/z) / M+l= 489/490 

HPLC (uv purity, X= 214 nm) : 98.41% 

Exasrple 119.11: Rl= cycloheacyl, R2a methyl, R3= 4-Chloro-3- 
10 [ethyl- (2 -hydroxy- 3 -pyrrolidin- 1-yl -propyl) - sulf amoyll - 
phenyl 

2 - Chloro - 5 - ( 5 - cyclohexyl imlno - 4 -methyl -4,5- dihydro - 
[1,3,4] thladiazol-2-yl) -M-ethyl-N- ( 2 -hydroxy- 3 -pyrrol ±din-l- 
yl-propyl) -benzexiesulfonamide 

15 The title compound was prepared as described in exarnple 

119.9 using the same intermediate and pyrrolidine (3eq) as 
nucleophile. The residue was purified by silica gel 
chromatography eluting with a gradient of dichlorome thane 
containing from 2 to 3% of methanol. 

20 Yield=: 27% 

^H-NMR (400MHz, CDCI3) 5 Ppm: 1-10 (t, 3H) , 1,19-1.47 (m, 5H) , 
1.64-1.70 (m, IH), 1.77-1.90 (m, 4H) , 2.48-2.51 (dd, IH) , 
2.53-2.78 (m, 7H) , 3.33-3.37 (dd, IH) , 3.45-3.54 (m; 2H) , 
3.56 (d, 2H), 3.61 (s, 3H) , 3.87-3.95 (m, IH) , 7.51 (d, IH) , 
25 7.72 (d, IH) , 8.30 (s, IH) . • 
MS (m/z) / M+l= 542/543 
HPLC (uv purity, 214 nm) : 95.50% 

Exair^le 119.12: Rl= cyclohexyl, R2= methyl, R3= 4-Chloro-3- 
3 0 [ (2 -diethylamino-ethyl) -ethyl -sulf amoyll -phenyl 
2-Chloro-5- (cyclohexylimino-methyl-4^ 5-dihydro- 
[1,3,4] thiadiazol-2-yl) -N- (2 -diethylamino-ethyl) -N-ethyl- 
benzenesulfonazalde ... 

The title compound was prepared as described in example 
35 119. .8 using 3.3 eq of , potassium carbonate and 2eq of 2- 
diethylaminoethylchloride hydrochloride. The residue was 
purified by silica gel chromatography eluting with a mixture 



\ 
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of MeOH/DCM (10/90) ... 
Yield= 32% 

^H-NMR (400MHz, CDC13) 8 PPms 1-00 (t, 6H) , 1.17 (t, 3H) , 
1.22-1.48 (m, 5H), 1.61-1.70 (b, IH) , 1.80-1.90 (m, 4H) , 
5 2.48-2.53 (q, 4H) , 2.59-2.63 (m, 3H) , 3.40-3.45 (m, 4H) , 3.63 
(S, 3H), 7.50 (d, IH), 7.72 (d, IH) , 8.30 (s, IH) . 
MS (m/z) / M+l= 514/ 515 
HPLC (uv. purity, A.= 214 lun) : 99.34% 

10 Bxai(5>le 119.13s Rl» cydohexyl, R2= methyl, R3= 4-cailoro-3- 
t (2-dliiiethylamlno-l-inethyl-etliyl) -ethyl-sulfainoyll -phenyl 

2 - cailoro-5- (5-cyclohexyllioino-4-iBethyl-4 , 5-dilqrdro- 

i [1,3,4] thiadiazol-2-yl) -N- (2-diniathylainlno-iiiethyl-othyl) -N- 
etfayl-benzenesulfonamlde (minor isomer) 
15 and Exanqple 119. 14 1 Rl= cydohexyl, R2= methyl, R3= 4-caaoro- 

3- [ (2-dimethylcanino-propyl) - ethyl -sulfamoyl] -phenyl 
2-Chloro-5- {5-cyclohexylimino-4-methyl-4, 5-dihydro- 
[1,3,4] thiadiazol-2-yl) -N- (2-dimethylamino-propyl) -N-ethyl- 
benzenesulfonamide (major isoner) 

2 0 The title con5)Ounds were prepared by the procedvire described 
in example 119.8 using 3.3 eq of potassivun carbonate and 2eq 
of the of 2-diraethylatninoisopropylchloride hydrochloride. 
Two "isomers" were obtained from this reaction: 
The crude material was purified by silica gel chromatography 

25 eluting with dichloromethane/methanol (99/1) to afford two 
isomers . 

The minor isomer: 

yield= 10% 

^H-NMR (400MHz, CDCI3) 5 ppm: 1.20-1.47 (m, IIH) , 1.64-1.72 (m, 
30 IH), 1.77-1.86 (m. 4H) , 2.10 (s, 6H) , 2.23-2.36 (m, 2H) , 

2.54-2.66 (m, IH) , 3.31-3.39 (m. IH) , 3.42-3.52 (m, IH) , 3.59 
(s, 3H), 3.88-3.93 (m, IH) , 7.50 (d, IH) , 7.70 (d, H) , 8.30 
(s, IH) . ' 
MS (m/z) / M+l= 500/ 501 
35 HPLC (uv pxirity, X= 214 nm) : 98.67% 



The major isomeri 
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Yield* 3 0% , 

^H-NMR {400MHz, CDCI3) S PPni: 0.92 (d, 3H) , 1.11 (t, 3H) , 
1.23-1.50. (m, 5H) , 1.62-1.70 (m, IH) , 1.79-1.89 (m, 4H) , 
2.14 (s, 6H) , 2.59-2.64 (m, IH) , 2.77-2.86 (m, IH) , 3.33- 
5 3.51 (m, 4H), 3.59 (s, 3H) , 7.50 (d, IH) , 7.70 (d, H) , 8-30 
(s, IH) . 

MS (m/z) / M+l= 500/ 501 

HPIiC (uv purity, 214 nm) : 99.67% 

10 Exainple 120: Rl« cyclohexyl, R2=: methylacetate, R3= 4- 
chlorophenyl 

[5- (4 -Chi oro -phenyl) -2-cyclohexylimino- 11^3,4] thiadiazol-3- 
yll -acetic acid methyl ester 

To a solution of the appropriate 1, 3 , 4-thiadiazole 7h. (0.34 
15 nunol, 100 mg) in anhydrous dioxane (3mL) , an excess of 
methyl bromoacetate (3.4 tnmol) was added. The resultant 
mixture was stirred for ' 48 h at 90*»C. The mixture was 
concentrated and a saturated solution of K2CO3 was added. 
The solution was extracted with ethyl acetate,, the organic 
20 layer was dried over MgS04, filtered and concentrated to 
dryness. The residue was purified by chromatog3;:apy on silica 
gel using a gradient of solvent cyclohexane/ethylacetate to 
afford 66 mg of product. 
Yield= 52% 

25 ^H-NMR (400MHz, DMSO) 5PP"is 1.20-1.35 (m, 5H) , 1,55-1.60 
(m, IH) , 1.65-1.75 (m, 4H) , 2.65 (br, IH) , 3.65 (s, 3H) , 
4.77 (s, 2H), 7.53 (d, 2H) , 7.67 (d, 2H) . 
MS (m/z) / M+1* 366/368 
HPLC (uv putrity,X« 214nm) : 99.70% 

30 

The compounds of the following examples were prepared by the 
procedure described in example 120 using appropriate 
intermediates and reagents: 



120-1 


[5- (4 -Chi oro- phenyl) -3-cyclopropylmethyl-3H- 
[1,3,4] thiadiazol-2-ylidene] -cyclohexyl- amine 


120 .2 


3- [5- (4-Chloro-phenyl) -2-cyclohexylimino- 
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25 



120.3 



30 



%n . -. 

[l,3,4!l thiadiazol-3-ylJ -propane -1, 2- diol 

l5- (4-Chloro-phenyl) -3- i2-dietliylainino-etliyiJ -aw- 

[1,3,4] thiadiazol-2-ylidene] - cyclohexyl - amine 



Example 121 s Rl« cyclohexyl, R2- methyl, R3= 3- benzoic acid 
methyl ester 

3- (5-Cyclohe3cylimino-4-m©thyl-4, 5-dihydro- [1, 3 , 4] thiadiazol- 
5 2-yl) -benzoic acid methyl ester 

To a solution of the appropriate 1, 3, 4-thiadiazole 7 (1.86 
tnmol, 590 mg) prepared by the procedtire described in example 
7g in anhydrous dioxane (20 toL) , methyl trif luoromethane 
sulfonate (2.79 mmol, 316 ^1) and triethylamine (2.23 mmol, 

10 310 nD were added. The mixture was stirred for 7h at RT. 
The mixture was filtered and the precipitate was then poured 
into • diluted NaHCOj solution and washed with 
dichloromethane. The organic layer was washed with saturated 
solution of NaCl and dried over magnesium sulfate, filtered 

15 and concentrated under reduce pressure to give 200 mg of the 
title product. 
Yield: 37% 

^H-NMR (400MHz , DMSO) 8 PP™: 1.10-1.35 (m, 5H) 1.45-1.55 
(m, IH), 1.60-1.75 (m, 4H) , 2.50-2.60 (m, IH) , 3.45 (s, 3H) , 
20 3.80 (s, 3H), 7.55 (t, IH) , 7.80 (d, 2H) , 7.95 (d, 2H) . 8.10 
(s, IH) . - - 

MS (m/z) / M+l= 332.3 
HPLC (\xv purity, X- 214 nm) : 99.9% 



Exan^le 121.1: Rl= cyclohexyl, R2- methyl, R3= 3 -benzoic 
acid 

3- (5-Cyclohexylimino-4-methyl-4, 5-dihydro- [1,3,4] thiadiazol- 
2 -yl) -benzoic acid 

To a solution of compound 121 (30 mg, 0.09 mmol) in methanol 
(10 ml) and water (2.5 ml), K2CO1 (163 mg,1.17. mmol) was 
added. The mixture was heated at reflvix for 3h, allowed to 
cool and concentrated in vacuo to give a crude material. 
This residue was poured into water and the suspension was 
carefully neutralised with a solution of HCl (O.IN) and the 
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aq[ueous phase was extracted with ethyl acetate • The organic 
layer was washed with saturated solution of NaCl, dried over 
•magnesium sulfate, filtered and distilled to give 10 mg of 
the title product. 
5 Yield: 35% 

^H-NMR (400MHz, DMSO) 5ppm: l,15-l-40 (m, 5H) , 1. 50-1,60 
(m, IH) , 1.65-1.80 (m, 4H) , 2.55-2.65 (m, IH) , 3.50 (s, 3H) , 

7.55 (t, IH), 7.80 (d, IH) , 7.95 (d, IH) , 8.15* (s, IH) , 13.3 
(bs, IH) . ' 
10 MS (m/z) / M+l= 318.3 

HPLC (uv purity, X= 214 ran) : 99.6% 

ExaxDple 121.2: Rla cyclolxexyl, R2» methyl, R3= 3-benzamlde 
3- (5-Cyclohexyliiaino-4-methyl-4, 5-dlhydro- [1,3,4] thiadiazol- 
15 2-yl) -benzamide 

To a solution of LiOH monohydrate (96 mg, 2.26 mmol) in 1.6 
ml of water, a solution of 121 (500 mg, 1.51 mmol) in 
tetrahydrofuran (THF) /MeOH (50/50) (8 ml) was added. The 
mixtiire • was stirred at RT for 24H and then concentrated 

20 under reduced pressure. The residue was dissolved in water 
and a solution of HCl (O.IN, 38 ml) was added. "^The resulting 
mixture was stirred for 2 hours. After distillation of water 
,the product was dried over P2O5 in vacuo. To a solution of 
this crude material (1.51 mmol) in toluene (10 ml), 

25 thionyl chloride (10 ml) was added dropwise and the mixture 
was heated at reflux for 5H. The mixture was concentrated 
under reduced pressure, A solution of ammonia (1 ml at 28%) 
was added to a solution of the residue (150 mg, 0.32 mmol) 
in THF (2 ml) cooled to 10°C. After 3 hours at RT, the 

30 mixture was concentrated to dryness,, poured into water and 
extracted with ethyl acetate. The combined organic extracts 
were washed with water and with a saturated solution of 
JNaCl, dried over magnesium sulfate, filtered and distilled 
under reduced pressure. The white solid material was 

35 purified by silica gel chromatography (eluted with 
dichloromethane/methanol at 99/1) to afford 14mg of the 
title product. 
Yield: 14% 
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\ hl-NMR {400MHz, DMSO) 5 PPm: 1.20-1.45 (m, 5H) , 1.60-1.70 
(m, IH), 1.75-1.90 (m, 4H), 2.65-2.75 (m, IH) , 3.60 (s, 3H) , 
7.52 (S, IH),. 7.60 (dd, IH), 7.85 (d, IH) , 7.98 (d, IH) , 
8.15(S, IH) , 8.18(S, IH) . 

5 MS (m/z) / M+l= 317 

HPIjC (uv purity, X= 214 ran) : 99.9% 

Exaii5)le 121.3: Rl= cyclohexyl, R2» methyl, R3= 3-[N-(2- 
hydroxy- ethyl) ] -benzamlde 
10 3- (5-Cyclohexylliniiio-4-methyl-4,5-dihydro- El, 3,4] thiadiazol- 

2-yl).-»r- (2-hydro3cy-ethyl) -benzamlde 

To a solution of LiOH monohydrate (96 mg, 2.26 mmol) in 1.6 
ml of • water, a solution of 121 (500 mg, 1.51 mmol) in 
" ■ THF/MeOH (50/50) (8 ml) was added. The mixture was stirred 
15 at RT for 24H and then concentrated vinder reduced pressure. 
The residue was dissolved in water and a solution of HCl 
(O.IN, 38 ml) was added. The resulting mixture was stirred 
for 2 hours. After distillation of water ,the product was 
dried aver P2O5 in vacuo. To a solution of this crude 
20 material (1.51 mmol) in toluene (10 ml), thionylchloride (10 
ml) was added dropwise and the mixture was heated at refliix 
for 5H. The mixture was concentrated \ander reduced pressure. 
To a suspension of this residue (150 mg, 0.32 mmol) in THF 
(2to1) with triethylamine (90 yX, 0.64 mmol) was added at-O^C 
25 ethanolamine (20 yX, 0.32 mmol) and stirred at room 
ten^erature during 4 hours. Water was added in the mixture 
and extracted with ethyl acetate, washed with water and 
brine, dried with magnesium sulfate, filtred and reduce 
under pressure vacuum. The residue was purified by silica 
30 gel chromatography with a gradient of dichlorometane 
containig from 0 to 2% methanol to afford 50 mg of the good 
product . 
yield: 43% 

IH-NMR (400MHz, DMSO) $ ppm: 1.15-1.35 (m, 5H) , 1.55-1.65 
35 (m, IH), 1.70-1.83 (m, 4H) , 2.55-2.75 (m, IH) , 3.30-3.37 (m, 
2H), 3.45-3.55 (m, 5H), 4.70 (t, IH) , 7.55 (dd, IH) , 7.80 (d, 
IH), 7.90 (d, IH), 8.05 (S, IH) , 8.60 (t, IH) . 
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MS (ra/z) / M+l= 361 

HPLC (uv purity, 214 nm) : 99.7% 

Example 121.4: Rl= cyclohexyl, R2= xaethyl, R3= 3- (N-methyl) - 
'5 benzamlde 

3- (5-Cyclohexylimlno-4-methyl*-4,5-dihydro- [1, 3 ,4] thiadiazol- 
2-yl) -N-methyl -benzamide 

To a solution of LiOH monohydrate (96 mg, 2.26 rnmol) in 1.6 
ml of water, a solution of 121 (500 mg, 1.51 inmol) in 

10 THF/MeOH (50/50)" (8 ml) was added. The mixture was stirred 
at RT for 24H and then concentrated under reduced pressure . 
The residue was dissolved in. water and a solution of HCl 
(O.IN, 38 ml) was acided. The resulting mixture was stirred 
for 2 hours- Af ter distillation of water , the product was 

15 dried over P2O5 in vacuo. To a solution of this crude, 
material (1.51 ramol) in toluene (10 ml), thionylchloride (10 
ml) was added dropwise and the mixture was heated at refliix 
for 5H. The mixture was concentrated xmder reduced pressure. 
To a suspension of this residue (150 mg, 0.32- mmol) in THF 

20 (4 ml) with triethylamine' (90 p.l, 0.64 mmol) was added at 
Q^C methylaraine hydrochloride (44 mg, 0.64 mmol^) and stirred 
at room temperature during 4 hours. Water was added in the- 
mixture and basified with a solution of NaHCOa, Extracted 
with ethyl acetate; washed with water and brine, dried with 

25 magnesium sulfate, filtred and reduce under pressure vacuum. 
The residue was purified by silica gel chromatography with a 
gradient of dichlorometane containig from. 0 to 2% methanol 
to afford the desired product. 
Yield: 9% 

30 ^H-NMR (400MHz , DMSO) 5 ppm: 1.15-1.40 (m, 5H) , 1.55-1.65 
(m, IH), 1.70-1.85 (m, 4H) , 2.60-2,70 (m, IH) , 2.82 (s, 3H) , 
3.55 (S, 3H) , 7.60(t, IH) , 7.80 (d, IH) , 7.90 (d, IH) , 
8.05(s, IH) , 8.55-8.65 (m, IH) . 
MS (m/z) / M+l= 331 

35 HPLC (uv purity, X= 214 nm) : 96.6% 
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Exan^le 122: Rl= cyolohexyl, R2b metifayl, R3- 3,4- 
dlhydroaiyphenyl 

4- (5-Cycloh©xylljnino-4-jnethyl-4, 5-dihydro- [1, 3,4] thiadiazol- 
2-yl)-benzene-l,2-diol; compound witli trifluoro 

5 methanesulfonic' acid 

Compound 122 was prepared from 1, 3,4-thiadiazole 7g by the 
procedure described in exaiiqole 118 using appropriate 
• intermediates and reagents (protocol C) . 
In this particular case, the mixture was filtered and the 
10 precipitate was washed with dioxane and diethylether to give 
the expected con5)ound as a trif luoromethanesulfonic acid 
salt. 

Yield= 54.1% 

^H-NMR (400MHz, DMSO) 8 PP^i: 1.10-1.53 (m, 5H) , 1.64-1.69 
15 (b, IH), 1.78-1.84 (b, IH), 2.03-2.10 (b, 2H) , 3.19-3.27 (b. 
IH), 3.84 (S, 3H), 6.90 (d, IH) , 7.13 (d, IH) , 7.20 (s, IH) , 
9.55-9.63 (b, IH), 9.75-9.81 (b, IH) , 9.96-10.3 ( b^ IH) . 
MS (m/z) / M+l= 306/307 
HPLC (uv pxirity, X* 214 nm) = 97.35 % 

20 

Exajnple 123 8 Rl« cycloheacyl, R2a methyl, R3a 3 ,-5 -dlmethoacy- 
4 - hydroacy-pheny 1 

4- {5-Cycloheayliinino-4-methyl-4,5-dihydro- [1,3,41 
thiadiazol-2-yl) -2 , 6-dlmethoxy-phenol 

25 Compoxind 123 was prepared from the appropriate" 1, 3,4- 
thiadiazole 7 by the procedure described in exattqple 118 
using appropriate intermediates and reagents (protocol C) . 
In this particular case, the mixture was filtered and the 
precipitate was washed with dioxane and diethylether to give 

30 the expected compound as a trifluoromethansulfonic acid 
salt . 

Yields 13.9% 

^H-NMR " (400MHz, DMSO) 8' PPm: 1.12-1.27 (b, IH) , 1.27-1.41 
(b, 2H), 1.41-1.54 (b, 2H), 1,63-1.70 (b, IH) , 1.80-1.87 (b, 
35 2H), 2.03-2.11 (b, 2H) , 3.17-3.26 (b, IH) , 3-88 (9H, s) , 
7.06 (s, 2H) , 9.38-9.47 (b, IH) , 9. 80-9'. 88 (b, IH) . 
MS (m/z) / M+l= 350/351 
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HPLC (uv purity, A,= 214 nm) = 96.00% 



Confounds 123.1 and 123.2 were prepared by the procedure 
described in example 118 using appropriate intermediates and 
5 reagents (protocol C) . 



123.1 


6- (5-Cyclohexylimino-4-methyl-4, 5-dihydro- 
Cl, 3 , 4] thiadia2ol-'2-yl) -pyridin-2-ol 


123.2 


5- {5-Cyclohexylimino-4-methyl-4, 5-dihydro- 
[1, 3,4] thiadia2ol-2-yl) -benzene- 1, 2 , 3-triol 



Exasple 124: Rla cyclohexyl, R2=i zoethyl, R3s 8- 
hydroacyquinolin- 2 -yl 
10 2- (5-Cycloliexylixnino-4-2nethyl-4,5-d±liydro- [1,3,4] 
tliiadiazol-2-yl) -quinolin-8-ol 

Compound 124 was prepared from the appropriate 1,3,4- 
thiadiazole 7 (procedure described in exanqple 7d) by the 
procedure described in example 118.6. In this particular 
15 case, the mixture was filtered and the precipitate was 
washed with dioxane and diethylether to give the expected 
compound as a trif luoromethansulfonic acid salt-. 
Yield =58.1% 

^H-NMR (400MHz, DMSO) 5 ppm: 1 . 25-1 . 36 (b, IH) , 1.45-1.67 (b, 
20 4H), 1.74-1.81 (b, IH), 1.90-1.96 (b, 2H) , 2,18-2.22 (b, ' 

2H), 3.40-3.50 (b, IH) , 4.02 (s, 3H) , 7.35 (d, IH) , 7.63 (d, 

IH), 7.69 (t^ IH) , 8,21 (d, IH), 8.64 (d, IH) , 10.08-10.13 

(b, IH) , 10.21-10.28 (b, IH) . 

MS (m/z) / M+l= 341/342 
25 HPLC (uv purity, X= 214 nm) = 94.88% 

Example 125: Rla cycloheaqrl, R2= methyl, R3= 2-pyrazyl 
Cyclohexyl- (3-methyl-5-pyraziii-2-yl-3H- 11,3,4] thiadiazol-2- 
ylldene) -amine 

30 The 1,3,4-thiadiazole 7f (0.770 ramol, 0.200 g) and 
methyl trifluoromet!hane sulfonate (0.924 mmol, 0.104 ml) ' were 
reacted in dioxane (7 ml) • The residue, obtained after 
basification to pH 9-10 with a saturated solution of 
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R'3> 

carbonate of potassium, was subjected to silica gel 
chromatography, eluting with dichlorome thane containing from 
0 to 10% methanol to give the eaqpected product. 
Yield= 0.075g, 35.37% 

^H-NMR (400MHz, DMSO) 8 PPm: 1.20-1.43 (b, 5H) , 1.56-1.65 
(b, IH), 1.90-2.00 (b, 4H), 2.63-2.70 (b, IH) , 3.56 (s, 
3H) , 8.67 (S, 2H) , 9.12 (s, IH) . 
HPLC (uv purity, X= 214 nm)= 98.32% 
MS (m/z) / M+l= 276/277 



10 



Bacan^le 126 » Rl acycloheaeyl, R2- methyl, R3= (E)-2-(3- 
hydroacy-4-netho3sy-plienyl) -vinyl 

5- [ (B) -2- (5-Cycloheacylimlno-4-methyl-4, 5-dihydro- 
[1,3,4] thiadiazol-2-yl) -vinyl] -2 -methoxy-phenol 

15 Compounds 126 was prepared by the procedure described in 
example 118 using appropriate intermediate (1,3,4- 
thiadiazole 7 - procedure described in example 7d) and 
reagents. The desired product was isolated by chromatography 
on silica gel eluting with dichloromethane containing from 0 
20 to 7% methanol. 

Yield= 0.025g, 24.1% ' " ^' 

^H-NMR {400MHz, DMSO) g PP™: 1.10-1.36 (b, 6H) , 1.52-1.59 
(b, IH), 1.66-1.78 (b, 4H), 3.39 (s, 3H) , 3.76 (s, 3H) , 
6.70-6.80 (b, IH), 6.85-6.97 (b, 2H) , 6.97-7.07 (b, 2H) >•. . 
25 9.04 (s, IH) . 

MS (m/z) / M+l= 346/347 

HPLC (uv purity, X= 214 nm) = 98.64% 

Example 127: Rl= cydohexyl, R2= methyl, R3= 3-methoacy-4- 

30 hydroxy-phenyl 

4- (5.Cyclohexyliiaixio-4-methyl-4,S-dihydro- [1,3,4] thladiazol- 

2-yl) -2-inathoxy-phenol 

Con«)Ounds 127 was prepared by the procedure described in 
exait5)le 118 using appropriate intermediate (1,3,4- 
35 thiadiazole 7 - procedure described in example 7d) and 
reagents. The desired product was isolated by chromatography 
on silica gel (Alltech, 2g silice) eluting with cyclohexane 
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containing from 0 to 4% ethylacetate . 
Yields 0.015 g, 14,2% 

^H-NMR (400MHz, DMSO) 8 ppm: 1 • 01-1 . 20 (b, 5H) , 1.39-1-44 {b, 
IH), 1,53^1.63 (b, 4H), 2.4-2.48 (b, IH) , 3.30 (s, 3H) , 3.65 
5 (S, 3H), 6.64 (d, IH) , 6.87 (d, IH) 7.00 (d, IH) , 9.38-9.43 
(b, IH) . 

MS (m/z) / M+l= 320/321 

HPLC (uv purity, 214 nm) = 99.08% 

10 Exanple 128: Rl«, cyclohexyl, R2a methyl, R3=s quinolln-S-yl 

Cycloliexyl- (3-iiiethyl-5-qulnolin-8-yl-3H- [1,3,4] thiad±aaol-2- 
ylldene) -amine 

( Compoiinds 128 was prepared by the procedure described in 
example 118 using appropriate intermediate (1,3,4- , 
15 thiadiazole 7 - procedure described in example 7b) and " 
xreagents.The residue was subjected to silica gel 
chromatography, eluting with cyclohexane containing from 0 
to 20% AcOEt. 
Yield: 41% 

20 ^H-NMR (400MHz, DMSO) 5 ppm: 1.10-1.35 (m, 5H) , 1.50-1.60 (m, 
IH)., 1.65-1.80 (m, 4H) , 2.70-2.80 (m, 1H),3.45 Cs, 3H) , 7.55- 
7.60 (m, IH), 7.60-7.70 (m, IH) , 7.95-8.05 (m, IH) , 8.35-8.40 
(m, IH), 8.40-8.45 (m, IH) , 8.20-8.80 (m, IH) . 

MS (m/z) / M+l= 325.3 

25 HPLC (uv purity, 214 nm) : 99.9% 

Example 129: Rl=s cyclohexyl, R2a methyl, R3= 4-dlmethylainino- 
phenyl 

[4- (5-Cyclohexylimino-4-methyl-4,5-dihydro- [1,3,4] thiadiazol- 

30 2-yl) -phenyl] -dimethyl-amine 

Compounds 129 was prepared by the procedure described in 
example 118 using appropriate intermediate (1,3,4- 
thiadiazole 7 - procedure described in example 7b) and 
reagents. The product was chromatographed on silica gel 

35 column using cyclohexane/ethyl acetate with a ratio 8/2 as 
solvent . 
Yield: 27% 
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^-NMR (400MHz, DMSO) 8 Ppm: 1.10-1.35 (m, 5H) , 1.50-1.60 
(m, IH), 1.65-1.80 (m, 4H) , 2.50-2.60 (m, IH) , 3.45 (s, 3H) , 
6.70 (d, 2H) , 7.40 (d, 2H) . 
MS (m/z) / M+l= 317.3 
HPLC (UV purity, X= 214 lun) : 99.5% 

Exan^le 130 1 Rl= cydoHexyl, R2« methyl, R3- ,4-Bulfonaiaide- 
plienyl 

4- (5-Cycloheacyliinino-4-metliyl-4,5-dihydro- 11,3,4] thiadiazol- 
) 2 -yl) -benzenesulfonand.de 

compounds 130 was prepared by the procediure described in 
exair^jle 118 using appropriate . intermediate (1,3,4- 
i thiadiazole 7 - procedure described in example 7b) and 
reagents . 

15 The residue was subjected to silica gel chromatography, 
eluting with cyclohexane containing from 0 to 20% AcOBt. 
Yield: 21% 

^H-NMR (400MHz, DMSO) 5 PPm: 1.10-1.35 (m, 5H) , 1.50-1.60 
(m, IH), 1.65-1.75 (m,. 4H), 2.50-2.60 (m, • IH) , 3.45 (s, 3H) , 

0 7.40 (s, 2H), 7.75 (d, 2H) , 7.85 (d, 2H) . . 

MS (m/z) / M+l= 353.2 • 
HPLC (uv purity, X= 214 nm): 98.5% 

Escasple 131: Rl= cycloheasyl, R2= methyl, R3= 5-chloroindoi-2- 
55 yl 

[5-(5-Cbloro-lH-indol-2-yl)-3-methyl-3H- [1,3,4] thiadiazol-2- 
ylldene] -cyclohexyl- amine; compound with trif luoro- 
methanesulf onlc acid 

Con5)ounds 131 was prepared by the procedure described in 
30 example 118.6 using appropriate intermediate (1,3,4- 
thiadiazole 7 - procedxire described in example 7b) and 
reagents . 

In this particular case, the mixture was filtered and the 
precipitate was washed with ethyl acetate to give the 
35 expected compound as a salt of trif luoromethansulfonic acid. 
Yield: 88% 

^H-NMR (400MHZ, DMSO) 5 PPn»: 1.15-1.55 (m, 5H) , 1.60-1.70 
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(tn, IH), 1.75-1.85 (tn, 2H) , 1 . 95-2 . 10 (m, 2H) , 3.10-3.30 (m, 
IH), 3.85 (bs, 3H) , 7.10-7.15 (tn, IH) , 7.15-7.20 (m, IH) , 
7.40-7.50 (m, IH) , 7.75 (bs, IH) , 10 (bs, IH) , 12.40 (bs, 
IH) . 

MS (m/z) / M+l= 347.3 

HPLC (uv purity, 214 nm) : 95.2% 
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CompoTond 131.1 was prepared by the procedure described in 
example 131 using appropriate intermediates and reagents: 



2- {5-Cyclohexylimino-4-methyl-4, 5-dihydro- 
[1,3,4] thiadiazol-2-yl) -phenol; compoiind with 1,1,1- 
trif luoro-methsuaesulfonic acid 



131.1 



Exan^le 132: Rl** cycloliexyl, R2= methyl, R3= 3-hydroxy-4- 
methoxy-phenyl 

15 5- (5-Cyclohexylimiiio-4-methyl-4,5-dihydro- [1,3,4] thiadiazol- 
2-yl) -2-inethoxy-phenol; compound with 1, 1, l-trl£luoro- 
methanesulfonic add 

Compounds 132 was prepared by the procedure ^ described in 
example 118.6 using appropriate intermediate (1,3,4- 

20 thiadiazole 7 - procedure described in example 7b) and 
reagents . i' ' ' 

In this particular case, the mixture was concentrated, 
filtered and the precipitate was washed with ethyl acetate 
to give the expected compound as a salt of 

25 trif luoromethansulfonic acid. 
Yield: 69% 

^H-NMR (400MHz, DMSO) 6 PPni: 1.05-1-45 (ra, 5H) , 1.50-1.60 
(m, IH) , 1.70-1.80 (m, 2H) , 1 . 90-2 . 05 (m, 2H) , 3.05-3.20 (m, 
IH), 3.8 (2s, 6H), 7.00 (d, IH) , 7.15-7.20 (m, 2H) , 9.60 
30 (bs, IH) , 9.75 (bs, IH) . 
MS (m/z) / M+l= 320.3 ' 
HPLC (uv purity, 214 nm) : 98% 
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Exaa^le 133 1 Rl= cyclohexyl, R2- methyl, R3= 4 -Hydroxy-phenyl 
4- (5-Cycloheacyl±mino-4-methyl-4,5-dihydro- [1,3,4] thiadiazol- 
2 -yl) -phenol J conipound with 1,1,1-trifluoro-iBethaneBulfonic 
acid 

5 compounds 133 was prepared by the procedure described in 
example 118.6 using appropriate intermediate (1,3,4- 
thiadiazole 7 - procedure described in example 7b) and ■ 
reagents • 

in this particular case, the mixture was filtered and the 
10 precipitate was- washed with ethyl acetate to give the 
expected compound as a salt of trifluoromethansulfonic acid. 
Yield: 95% 

^H-NMR (4.00MHz, DMSO) 5 PP™: 1.05-1.45 (m, 5H) , 1.50-1.60 
• ■ (m, IH), 1.65 -1.75 (m, 2H) , 1 . 90-2 . 00 (m, 2H) , 3.30-3.40 (ra, 
15 IH), 3.75 (s, 3H), 6.85 (d, 2H), 7.60 (d, 2H) , 9.70 (bd, 
IH) , 10.25 {bd, IH) . 
MS (m/z) / M+l= 290.3 

HPLC (uv purity, X= 214 nm) : 95.6% ' 

20 Exan5»le 134 « Rl- cydohexyl, R2= methyl, R3« 3,4-dimethoxy- 

phenyl ^ . - • 

Cyclohexyl-[5-{3,4-dimethoacy-phenyl)-3-methyl-3H- . 

II, 3 , 4] thiadiazol-2-ylidene] -amine 

Compound 134 was prepared from the appropriate 1,3,4- 
25 thiadiazole 7 • by the procedure described in example 117 
(protocol C) using appropriate intermediates and reagents. 
The desired product was isolated by chromatography on silica 
gel eluting with cyclohexane containing from 0 to 20% 
ethylacetate . 
30 Yield: 28% 

^-NMR (400MHz, DMSO) 8 PP™*- 1.15-1.30 (m, 5H) , 1.45-1.55 
(m, IH), 1.60-1.75 (m, 4H) , 2.45-2.60 (m, IH) , 3.40 (s, .3H) , 
3.70 (2s, 6H), 6.95 (d, IH) , 7.05 (d, IH) , 7.10 (s, IH) ' 
MS (m/z) / M+l= 334.3 . 
35 HPLC (uv purity, X= 214 nm) : 98.2% 



Exasple 135: Rl= cydohexyl, R2= methyl, R3= 3-bromo-4- 
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^% 

methoxy-plienyl 

[5- (3-Bro2no-4-metlioxy-phenyl) -3-inethyl-3H- [1,3,4] thiadiazol- 
2-ylidene] -cyclohexyl- amine 

Compound 135 was prepared from 1 , 3 , 4-thiadiazole 7e, by the 
5 procedure described in example 117 (protocol C) using 
appropriate intermediates and reagents. 

The desired product was isolated by chromatography on silica 
gel eluting with cyclohexane containing from 0 to 15% 
ethylacetate • 
10 Yield: 13%* 

^H-NMR (400MHz, DMSO) 8 PPm: 1.15-1.35 (m, 5H) , 1.55-1.65 
(m, IH) , 1.70-1.85 (m, 4H) , 2-55-2.65 (m, IH) , 3.50 (s, 3H) , 
^ 3.90 (s, 3H) , 7.20 (d, IH) , 7.60 (d, IH) , 7.85 (s, IH) 
MS (m/z) / M+l= 384.2 | 
15 HPLC (uv purity, X= 214 nm) : 95% 

The compounds of the following examples were prepared by the 
procedure described in example 135 using appropriate 
intermediates and reagents: 

20 



135.1 


Cyclohexyl- [5- (4-methoxy-phenyl) -3-methyl-3H- 
[1,3,4] thiadia2ol-2-ylidene] -amine 


135.2 


Cyclohexyl - ( 3 -methyl - 5 -phenyl - 3H- [ 1 , 3 , 4 ] thiadiazol - 2 - 

ylidene) -amine '.. .. ..} 



Exaitple 136: Rl= cyclohexyl, R2a methyl, R3= 3 -hydroxy-phenyl 
3- (5-Cyclohexyliiaino-4-m©thyl-4,5-dihydro- [1,3,4] thiadiazol- 
2-yl) -phenol 

25 Compound 136 was prepared from the appropriate 1,3,4- 
thiadiazole 7 by the procedure described in example 117 
(protocol C) , using appropriate intermediates and reagents. 
The product was chromatographed on silica gel column using a 
gradient of cyclohexane /ethyl acetate. 

30 Yield: 14% 

^H-NMR (400MHz , DMSO) 5 PPnt : 1.15-1.40 (m, 5H) , 1.55-1.65 
(m,lH), 1.70-1.85 {m,4H), 2.55-2.65 (m, IH) , 3.50 (s,3H), 
6.85 (d,lH), 7.00-7.05 (m, 2H) , 7.25 (t,lH), 9.75 (s,lH) . 
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MS (m/z) / M+1 =290.29 

HPLC (uv purity. X- 214 run): 93.9% 

Example 137: Rl= cydoliexyl, R2« methyl, R3= 4-benzoic acid 

5 methyl ester 

4- (5-Cyclohexylimino-4-methyl-4,5-dihydro- [1,3,4] thiadiazol- 

2-yl) -benzoic acid methyl ester 

Compoiind 137 was prepared from the approriate 1,3,4- 
thiadiazole 7 by the procedure described in example 117 
10 (protocol C) using appropriate intermediates and reagents. 

The product was chromatographed on silica gel column using a 
gradient of cyclohexane/ ethyl acetate. 
Yield: 47% 

^H-NMR {400MHz, DMSQ) 8 PPm: 1.10-1-35 (m, 5H) , 1.50-1.60 
15 (m, IH), 1.65-1.75 (m, 4H) , 2.50-2.65 (m, IH) , 3.50 (s, 3H) , 
3.80 (s, 3H) , 7.70 (d, 2H) , 8.00 (d, 2H) . 
MS (m/z) / M+l= 332.3 
HPLC (uv purity, X= 214 nm) : 99.9% 

20 Exaa5)le 137.1: Rl= cyclohexyl, R2= methyl, R3= "4-benzoic 
acid 

4- (5-Cyclohexylimino-4-methyl-4,5-dihydro- [1,3,4] thiadlazol- 
2 -yl) -benzoic acid 

To a solution of 1,3,4-thiadiazol 137 (80 mg,0.24 mmoiy • in 
25 methanol (10 ml) and water (2.5 ml), KjCOa (434 mg,3.14 ramol) 
was added. The mixture was heated at 65 «C during 3h then at 
RT over night. The solvent was removed by distillation under 
reduced pressure to give a crude material. This residue was 
poured into water, the suspension was carefully neutralised 
30 with a solution of HCl (O.IN) and the aqueous phase was 
extracted with dichloromethane . The organic layer was washed 
with saturated solution of NaCl, dried over magnesium 
sulfate, filtered and distilled to give 40 mg of the title 
product • 
35 Yield: 52% 

^H-NMR (400MHz^ DMSO) 8 PPtn: 1.15-1-40 (m, 5H) , 1.55-1.65 
(m, IH), 1.70-1.85 (m, 4H) , 2.55-2.70 (m, IH) , 3.55 (s, 3H) , 
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fOO 

7.75 (d, 2H), 8.00 (d, 2H) , 13.15 (bs, IH) . 

MS (m/z) / M+l= 318.4 ■ 

HPLC (uv pxirity, 214 nm) : 99.9% . 

5 Exaireple 137.2: Rl= cyclohexyl/ R2« methyl, R3« 4-hydroxaia±c 
acid phenyl 

4- (5-Cyclohexyllinino-4-inethyl-4,5-dihydro- [1,3,4] thiadiazol- 
2-yl) -N-hydroxy-benzamide 

To a solution of LiOH monohydrate (37 mg, 0.75 inmol) in 0.8 
10 ml of water; a solution of compound 137 (250 mg, 0.75 mmol) 
in THF/MeOH (50/50) (4 ml) was added. The mixture was 
stirred at RT for 24H and then concentrated under reduced 
pressure. The residue was dissolved in water (2 ml) and a 
- ' solution of HCl (O.IN, 15 ml) was added- The resulting 
15 mixture was stirred for 20 min. After distillation of water, 
the crude product was dried over P2O5 in vacuo. To a 
solution of 75 mg (0.19 mmol) of this crude material in 
toluene (1 ml) , a drop of pyridine, and thionylchloride (70 

^1) were added and reacted at reflux during 4H. .The 

20 volatiles were removed under reduced pressure. To a solution 
of this residue .in anhydrous THE, O- (tarimethylsilyl) 
hydroxylamine (230 yXf 0.47 mmol) was added with molecular* 
sieves (3A) and the reaction mixiture was stirred for 18H at 
RT, After filtration, the filtrate was concentrated under 

25 reduced pressure and the residue was treated with a 1 M 
solution of HCl, stirred at RT and then basified with a 
solution of NaHCOa- The aqueous phase was extracted with 
dichloromethane. The organic layer was washed with brine, 
dried over magnesium sulfate, filtered and concentrated in 

30 vacuo. The title product was isolated by preparative HPLC on 
inverse phase (HYPERSYL C18) eluting with water containing 
from 5 to 95% acetonitrile during 20 mn. 
Yield: 12 mg, 20% - • 

^H-NMR (400MHz, DMSO) 5 ppm: 1.15rl.40 (m, 5H) , 1.55-1.65 

35 (m, IH) , 1.70-1.85 (m, 4H) , 2.60-2.70 (m, IH) , 3.50 (s, 3H) , 
7.65 (d, 2H) , 7.85 (d, 2H) ; 
MS (m/z) / M+l=: 333.2 
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HPLC (uv purity, X= 214 nm) : 94.9% 

Exasiple 137.3: Rl= cydohexyl, R2= methyl, R3= 4-beazamide 
4- (5-Cyclohexyllin±no-4-inetliyl-4,5-dlhydro- [1,3,4] thiadiazol- 

5 2-yl) -benzamide 

To a solution of LiOH monohydrate (126 tng. 3.0 tnmol) in 0.8 
ml of water, a solution of 137 (l.Og, 3rranol) in THF/MeOH 
(50/50) (4 ml) was added. The mixture was stirred at RT for 
24H and then concentrated under reduced pressure. The 
10 residue was dissolved in water (8 ml) and a solution of HCl 
(O.IN, 60 ml) was added. The resulting mixture was stirred 
for 20 min. After distillation of water ,the product was 
dried over P2OS in vacu6. To a solution of 120 tng (0.3 mmol) 
^ of this crude material in 2 ml of toluene, thionylchloride 
15 (2 ml) was added dropwise and .the mixture was heated at 
reflux for 4H. The mixture was concentrated under reduced 
pressure. A solution of ammonia (1 ml at 28%) was added to a 
solution of the residue in THF (2 ml) cooled to 10 »C. After 
allowing to Stand 5 hours at RT, the mixture was 
20 concentrated to dryness, poured into water and extracted 
with ethyl acetate. The combined organic extracts were 
washed with water and with a saturated solution of NaCl, 
dried over magnesium sulfate, filtered and distilled under 
reduced pressure. The white solid material was purified by 
25 silica gel chromatography (eluted with dichloromethane) to 
afford 64mg of the title product. 
Yield: 67% 

^H-NMR (400MHz, DMSO) 5 PPm: 1.20-1.45 (m, 5H) , 1.55-1.65 
(m, IH), 1.70-1.85 (m, 4H) , 2.60-2.70 (m, IH) , 3.55 (s, 3H) , 
30 7.45 (bs, IH), 7.75 (d, 2H) , 7.95 (d, 2H) , 8.05 (bs, IH) . 
MS (m/z5 / M+l= 317.35 

HPLC (uv purity, X.= 214 run) : 99.3% 

.... - .- ..^ 

BxazDple 137.4: Rl= cydohexyl, R2a methyl, R3= 4-N- {2H- 
35 tetrazol-5-yl) -benzamide - 
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4- (5-Cyclohexyliinino-4-methyl-4,5-dihydro- [1,3^41 thiadiazol- 
2-yl) -W- (2H-tetrazol-5-yl) -benzamide hydrochloride salt 

To a solution of LiOH monohydrate (187 mg, 4.5 mmol) in 0.8 
ml of water ,a solution of compound 137 (250 mg, 0.75 mmol) 
5 in THF/MeOH (50/50) (4 ml) was added. The mixture was 
stirred at RT for 24H and then' concentrated tinder reduced 
pressure. The residue was dissolved in water (2 ml) and a 
0.1 M solution of HCl was added to reach pH 6-7. After 
distillation of water', the crude material was dried over 

10 P2O5 in vacuo. Morpholine type resin .(180 mg, 0.62 mmol) was 
added to a solution of 450 mg (0.62 mmol) of this crude 
material in 15ml of THF cooled to -15 °C. Then 
isobutylchloroformate (105 |4,1; O.Smmol) was added and the 
mixture was stirred at -15 °C for 1H3 0 before addition of a 

15 suspension of amino -IH-tetrazole (80 mg, 0.74 mmol) in THF 
(10 ml) . The reaction mixture was allowed to stand overnight 
at RT and the mixture was filtered over a silica gel. The 
filtrate was concentrated to dryness, and purified by 
preparative HPLC on inverse phase CIS (HYPERSYL) , eluting 

20 with water containing from 5 to 95% acetonitrile in 20 min 
to afford 10 mg of the title product'. The ^compound was 
treated with a solution of ethanol/HCl to give the 
corresponding hydrochloride salt. 

Yield: 4% ' 
25 ^H-NMR (400MHz, DMSO) 5 Ppni: 1.10-2.15 (m, lOH) , 3.10-3.30 
(m, IK), 4.00 (bs, 3H) , 8.10 (bd, 2H) , 8.35 (bd, 2H) , 12.70- 
(bs, IH) . 

MS (m/z) / M+l= 385.46 

HPLC (uv purity, 214 nm) : 99.9% 

30 

Exanqple 137.5: Rls cycloheacyl, R2= loethyl, R3s 4-(N- 
G[uinolin-8-yl) -benzamlde 

4- (5-Cyclohexyllialno-4-methyi-4',5-dihydro [1, 3,4] thiadiazol- 
2-yl) -N-quinolin-8-yl-benzamide 

35 To a solution of LiOH- monohydrate (794 mg, 19mmol) in 18 ml 
of water, a solution of 137 (5.7 g, 17.2mmol) in THF/MeOH 
(50/50) (100 ml) was added. The mixture was stirred at RT 
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lo3 

for 24H and then concentrated under reduced pressure. The 
residue was dissolved in water and a solution of HCl (O.IN, 
361 xdL) was added. The resulting mixture was stirred for 
3H30. After distillation of water, the crude product was 
5 dried over P2O5 in vacuo. To a suspension of 200 mg (0.5 
iranol) of this crude material in CSHaClz/DMP (50/50) (6 ml) 
were added cyclocarbodi±raide-N-methyl resin (1.03 g, 1.5 
ramol) , 1 -hydroxy- 7 -azabenzotriazol (14 tng, O.lmmol), 
N,Ndiisopropylethylamine (175 jil, I mmol), 8-atninoquinoline 
10 (145 mg, 1 mmol), molecular sieves (3A) and the reaction 
mixture was stirred 24H at RT. After filtration, 
methylisocyanate resin (1 g, 1 mmol) was added to the 
filtrate and the mixture was stirred for another 24H at RT. 
• The mixture was filtered, the filtrate was concentrated 
15 under reduced pressure. The residue was purified by silica 
gel chromatography eluting with a gradient of cyclohexane 
containing from 0 to 20% ethyl acetate to afford 10 mg of 
the title product. 
Yield: 4.5% 

20 ^H-NMR (400MHz , DMSO) 5 Ppm: 1.20-1.40 (m, 5H) , 1.60-1.65 

(m, IH), 1.75-1.85 (m, 4H) , 2.65-2.75 (m, IH) , 3.55 (s, 3H) , 
7.65-7.75 (m, 2H), 7.80 (d, IH) , 7.90 (d, 2H) , 8.15 (d, 2H) , 
8.5 (d, IH), 8.75 (d, IH), 9.00 (d, IH) , 10.70. (s, IH) . 
MS (tn/z) / M+l= 444.13 L . . 

25 HPLC (uv purity, X= 214 nm) : 96.4% 

Example 137.6: Rl= cyclohexyl, R2= methyl, R3o 4-N-(2,6- 
dimethoxy-pyridin-3-yl) -benzamlde 

4- (5-Cyclohexylimino-4-mathyl-4,5-dlliydro [1,3/4] thiadiazol- 
30 2 -yl) -N- (2 , 6 -dimethoxy-pyridiii-3 -yl) -benaamide 

To a solution of LiOH tnonohydrate (794 mg, 19 mmol) in 18 ml 
of water, a solution of 137 (5.7 g, 17.2 mmol) in THF/MeOH 
(50/50) (100 ml) was "adcled. The mixture was stirred at RT 
for 24H and then concentrated under reduced pressure. The 
35 residue was dissolved in water and a solution of HCl (0-lN, 
361 ml) was added. The resulting mixture was stirred for 
3H30. After distillation of water, the crude product was 
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dried over P2O5 in.^vacuo. To a suspension of 200 mg (0.5 
ramol) of. this crude material in CHaCla/DMF (50/50) (6 ml) 
were added cyclocarbodiimide-N-methyl resin (1.03 1-5 
mmol) , 1- hydroxy- 7 -azabenzotriazol (14 mg, 0.1 mmol) , 
5 N,Ndiisopropylethylamine (260 ^1, 1.5 mmol) , 3-amino-2,6- 
dimethoxypyridine monohydrochloride (190 mg, Immol) , 
molecular sieves (3A) and the reaction mixture was stirred 
24h at RT. After filtration, methyl isocyanate resin {!' g, 1 
mmol) was added to the filtrate and the mixture was stirred 

10 for another 24H at RT, The mixture was filtered, the 
filtrate was concentrated under reduced • pressure . The 
residue was pxirified by silica gel chromatography eluting 
with a gradient of cyclohexane containing from 0 to 10% 
ethyl acetate to afford 60 mg of the title product. 

15 Yield: 26% 

^H-NMR (400MHz, DMSO) 5 PPm: 1.15-1.35 (m, 5H) , 1.50-1.60 
(m, IH) , 1.70-1.80 (m, 4H) , 2.55-2.65 (m, IH) , 3.50 (s, 3H) , 
3.85 (s, 3H) , 3.90 (s, 3H) , 6.35 (d, IH) , 7.70-7,80 (m, 3H) , 
8.00 (d, 2H) , 9-65 (s, IH) . 

20 MS (m/z) / M+l= 454 

HPLC (uv purity, X= 214 nm) : 99.9% • 

Exanple 137. 7s Rl« cyclolieaqfl, R2a methyl, R3a 4-N- 
Isopropyl-benzamlde V . 

25 4- (5-Cyclohexylliaino-4-methyl-4,5-d±hydro[l,3,4] thiadiazol- 

2-yl) -N-isopropyl-benzamide 

To a solution of LiOH monohydrate (794 mg, 19 mmol) in 18 ml 
• of water , a solution of 137 (5.7g, 17.2 mmol) in THF/MeOH 
(50/50) (100 ml) was added! The mixture was stirred at RT 

30 for 24H and then concentrated under reduced pressure. The 
residue was dissolved in water and a solution of HCl (O.IN, 
361 ml) was added. The resulting mixture was stirred for 
3H30. After distillation of water, the crude product was 
dried over P2O5 in vacuo. To a suspension of 200 mg (0.5 

35 mmol) of this crude material in CH2CI2/DMF (50/50) (6 ml) 
were added cyclocarbodiimide-N-methyl resin (1.03 g, 1.5 
mmol), i-.hydroxy-7-azabenzotriazol (15 mg, 0. Immol), 
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N,Ndiisopropy;Lethylaraine (175 y^, 1 mmol) , isopropylamine 
(85 jil, 1 mrnol), molecular sieves (3A) and the reaction 
mixture was stirred 24H at RT. After filtration, 
Methylisocyanate resin (1 g, • 1 mmol) was added to the 
5 filtrate and the mixture was stirred for another 24H at RT. 
The mixture was filtered, the filtrate was concentrated 
lander reduced pressure. The residue was purified by silica 
gel chromatography eluting with a gradient of cyclohexane 
containing from 0 to 20% ethyl acetate to afford 40 mg of 
10 the title product. 
Yield: 22% 

^H-UMR (400MHz, DMSO) 5 PPm: 1.15-1.40 (m, IIH) , 1.55-1.65 
\ (ra, IH), 1.70-1.85' (m, 4H) , 2.60-2.70 (m, IH) , 3.55 (s, 3H) , 
4.05-4.15 (m, IH) , 7.70 (d, 2H),. 7.90 (d. 2H) , 8.30 (d, IH) . 
15 MS (m/z) / M+l= 359 

HPLC (uv purity, X= 214 nm) : 99.9% 

Exaii«>le 137.8: Rl« cycloheaeyl , R2» methyl, R3=. 4-N-etliyl- 
benzamide 

20 4- (5-Cyclohexyliiftino-4-methyl-4,5-dihydro [1,3,4] thiadiazol- 
2-yl) -N-ethyl-benzamide = . - ' 

To a solution of 2M ethylamine (1.8 ml, 3.6 ramol) in 
dichloroethane (5 ml) tonder nitrogen at O'C, was added 2M 
trimethylaluminium " (1.8 ml, 3.6 mmol) and the mixture ' Was 
25 stirred at RT for I5min. Then, a solution of compoxind 137 
(180 mg, 0.54 mmol) in dichloroethane (5 ml) was added and 
the reaction mixture was allowed to stir for 48 h at RT. A 
solution of 2M ethylamine (0.8 ml, 1.6 mmol) and of 2M 
trimethylaluminium (0.8 ml, 1.6 mmol) were added to allow 

30 reaction to completion and the mixture was stirred at RT for 
another 24H. The mixture was diluted with 50 ml of 
dichloromethane and 30 ml of water, stirred for 2H, and 
filtered through Celite. The filtrate was washed with' water, 
brine and the organic layer was dried over MgSO*, filtered, 

35 and concentrated iinder reduced pressure. The residue was 
subjected to flash chromatography eluting with a gradient of 
cyclohexane containing from 0 to 20% ethyl acetate to afford 
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60 mg of the title product. 
Yield: 32% 

^H-NMR (400MHz, DMSO) 5 ppni: 1-20 (t, 3H) , 1.20-1.50 (m, 
5H), 1.60-1.70 (m, IH) , 1.80-1.95 (m, 4H) , 2.70-2.80 (m, 
5 IH) , 3.35-3.45 (m, 2H) , 3.65 (s, 3H) , 7.90 (d, 2H) , 8.05 (d, 
2H) , 8.65 (m, IH) . 
MS (m/z) / M+l= 344.7 
HPLC (uv purity, X= 214 nm) : 99.9%. 

10 Exaznple 137.8-1: Rla cyclpheacyl^ R2a methyl, R3= 4- (1-ethyl- 
lH-tetrazol-5-yl) -phenyl 

CyclohexyI-{5- [4- (l-ethyl-lH-tetrazol-5-yl) -phenyl] -3- 
methyl-SH- [1,3,41 thiadiazol-2-ylidene}-aiiiine 

To a solution of 137.8 (0.29 mmol, 100 mg). in acetonitrile 
15 (3 ml) at O^C under a nitrogen atmosphere, sodium azide 
(0.44mmol, 28mg) and trif luoromethanesulf onic anhydre (0.44 
mmol, 73 |il) were added. Then, the mixture was stirred 
overnight at room temperature and a satured solution of 
NaHCOa to pH=7 was added. The aqueous layer was extracted 
20 with dichloromethane and the organic layer was washed with 
water, brine, dried over magnesium sulfate, ''filtered and 
concentrated xinder reduced pressure. The residue was 
purified by silica gel chromatography, eluting with a 
gradient of dicloromethane/methanol, then by HPLC {•Cia- 
25 HYPERSYL column) , eluting with water containing from 5 to 
' 95% acetonitrile in 20 min to afford the title product. 
Yield: 9% 

^H-NMR (400MHz, DMSO) 5 PPtn: 1.20-1.40 (m, 5H) , 1,47 (t, 
3H), 1.55-1.65 (m, IH) , 1.70-1.82 (m, 4H) , 2.50-2.55 (m, 
30 IH) , 3.55 (s, 3H) , 4.52 (q, 2H) , 7.85-7.90 (m, 4H) . 
MS (m/z) / M+l= 370 

HPIjC ,(uv purity, X = 214 nm) = .96,8% 

Exaiaple 13-7. 9 1 Rla cyclohexyl, R2s methyl, R3= 4-N-(2- 
35 dimethylamino- ethyl) -benzamide 

4- (5-Gyclohexylimino-4-methyl-4,5-dihydro [1, 3,41 thiadiazol- 
2-yl) -N- (2-dimethylainiao-ethyl) -benzamide 
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.70 a solution of N,N-dimethylethylenediamine (335 ^1, 3 
mmol) in dichloroethane (5 ml) under nitrogen atmosphere at 
0«C, was added 2M trimethylaluminium (1.5 ml, 3 mmol) , and 
the' mixture was stirred at RT for 1H30. Then, a solution of 

5 compound 137 (180 mg, 0.54 itimol) in dichloroethane (5 ml) 
was added and the reaction mixtxire was allowed to stir for 
24 h at RT and 24h at 45°C. The mixture was diluted with 
10ml of dichlororaethane and 20ml of water, stirred for 1H30, 
and filtered through Celite. The filtrate was washed with 

10 water, brine and the organic layer was dried over MgSO*, 
filtered, and concentrated under reduced pressure. The 
residue was subjected to silica gel chromatography eluting 
with • a gradient of dichloromethane containing 6 to 5% 
- methanol to afford 140 mg of the title product. 

15 Yield: 60% 

^H-NMR (400MHz, DMSO) 5 PPm*- 1.15-1.40 (m, 5H) , 1.55-1.65 
(m, IH) , 1.70-1.85 (m, 4H), 2.25 (s, 6H) , 2.60-2.70 (m, IH) , 
3.55 (s, 3H), 7.75 (d, 2H) , 7.90 (d, 2H) , 8.50 (m, IH) 
MS (m/z) / M+l= 388 

HPLC (uv purity, A. = 214 nm) : 99.4% .. . 



20 



Example 137. 10 » Rl= cyclohexyl, R2- methyl, R3= 4-N-pyridin- 
4 -ylmethyl -benzamide 

4- {5-Cyclohe3cylimino-4-mathyl-4, 5-dihydro [1,3,4] thiadiaz^l- 
25 2-yl) -N-pyridln-4-ylniethyl-benzainide 

To a solution of LiOH monohydrate (794 mg, 19 mmol) in 18. ml 
of water , a solution of compound 137 (5.7 g, 17.2 mmol) in 
THF/MeOH (50/50) (100 ml) was added. The mixture was stirred 
at RT for 24H and then concentrated under reduced pressure. 

30 The residue was dissolved in water and a solution of HCl 
(O.IN, 361 ml) was added. The resulting mixture was stirred 
for 3H30. After distillation of water, the crude product was 
• dried over P2OS in vacuo. To a suspension of 200 mg (0.5 
BHtiol) of the crude material in CH3CI2/DMF (50/50) (6 ml) 

35 were added cyclocarbodiimide-N-methyl resin (1.03 g, 1-5 
mmol) , O- (7-azabenzotriazol-l-yl) -N,N,N> , N ■ - tetrainethyl - 

uronium hexafluorophosphate (38 mg, O.lmmol), 
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N,Ndiisopropylethylamine (175 1 tninol) , 4-picolylamine 

(105 ^1, 1 tntnol) , molecular sieves (3A) and the reaction 
mixture was stirred 3 days at RT. This mixture was filtered, 
and in the organic layer was added methyl isocyanate resin (1 
5 g, 1 mmol) and stirred 3 days at RT. After filtration, the 
filtrate was concentrated under reduced pressure. The solid 
was poured into water and the mixture was stirred for 1 h, 
before extraction with dichloromethane . The ' organic layer 
was dried over MgS04/ filtered and concentrated under 
10 reduced pressure. The residue was purified by silica gel 
chromatography eluting with a gradient of dichloromethane 
containing from 0 .to 5% methanol to afford 3.0 mg of the 
. title product. 
Yield: 15% 

15 ^H-lSnVIR (400iyiHz , DMSO) 5 ppm: 1.15-1.40 (m, 5H) , 1.55-1.65 

(m, IH) , 1.70-1.85 (m, 4H) , 2.60-2.75 (m, IH) , 3.55 (s, 3H) , 
4.50 (d, 2H) , 7.35 (d, 2H) , 7.75 (d, 2H) , 8.00 (d, 2H) , 8.50 
(d, 2H) , 9.25 (m, IH) . 
MS (m/z) / M+l= 408 
20 HPLC (uv purity, X= 214 nm) : 99.7% , 

i 

Exanqple 137.11: Rl= cycloheacyl, R2a methyl, R3« 4-N-methyl- 
. N- (l-methyl-piperidin-4-yl) -benzaiiiide 
4- (5-Cyclola€£3cyllmino-4-methyl-4,5-dihydro- [1,3,4] thladiazbl- 

25 2-yl) -N-methyl-N- (l-methyl-piperldin-4-yl) -bexxzamide 

To a solution of 137.1 (0.5 mmol, 200 mg) in DMP (2.5 ml), 
ethyl -diisopropyl- amine (1.6 mmoi, 190 p.1) , benzotriazol-1- 
yloxytris (dimethyl amino) phosphonium hexaf luorophosphate (0.6 
mmol, 265 mg) / l-hydroxy-7-azabenzotriazole (0.25 mmol-, 34 

30 mg) and 1 -methyl -4 - (methylamino)piperidine (0.6 mmol, 87 jxl) 
were added and the reaction mixture was stirred at room 
; temperature overnight. The solvent was distilled under 
reduced pressure and the residue was poured into water 
before extraction with dichloromethane. The organic layer 

35 was washed with brine and then with a saturated solution of 
NaHCXD3, dried over magnesium sulfate, filtered and 
concentrated under vaccum. The residue was purified by 



wo 02/28847 



PCT/EPOl/11330 



Silica gel chromatography using a gradient of 
dichlorotnethane containing 0 to 15% methanol, to give the 
desired product.. 
Yield: 93.5% 

5 ^H-NMR (400MHz, DMSO) . 5 PPm: 1.23-1.45 (m, 5H) , 1.55-1.65 
(m, IH), 1.68-1.85 (m, 6H), 1.85-2.00 (m, 2H) , 2.23-2.44 (m, 
5H), 2.55-2.65 (m, IH) , 2.83 (s, 3H) , 3.00-3.10 (m, 2H) , 
3.55 (s, 3H), 3.85-4.03 (m, IH) . 7.48 (dd, 2H) , 7.70 (dd, 
2H) . 

iO MS (m/z) / M+l= 428 

HPLC (uv purity, X = 214 nm) - 99.4% 

Example 137.12* Rl- cydohexyl, R2= methyl, R3- 4-N- 

Isobutyl-benzamlde 
15 4- (5-Cyclohexylimino-4-methyl-4,5-dihydro- [1, 3,4] thiadiazol- 

2-yl) -M-isobutyl-benzamide 

To a solution of 137,1 (0.5 mmol, 200 mg) in DMP (2.5 ml), 
ethyl-diisopropyl-amine (1.6 mmol, 190 ^1) , benzotriazol-1- 
yloxytris (dimethylamino) phosphonium hexaf luorophosphate (0.6 
20 mmol, 265 mg) , l-hydroxy-7-azabenzotriazole (0.25 mmol, 34 
mg) and isobutylamine (2.3 mmol, 80 jiD were added and the 
. reaction mixture was stirred at room temperature overnight. 
The solvent 'was distilled and the residue was poured into 
water before extraction with di chlorome thane . The organic 
25 layer was washed with brine, a saturated solution of NaHCOa, 
dried over magnesium sulfate, filtered and concentrated 
under reduced pressure to give the desired product. 
Yield: 86% 

^H-NMR (400MHz , DMSO) 5 PP™: 0.90 (d, 6H) , 1.20-1.40 (m, 
30 5H), 1.55-1.65 (m, IH) , 1.72-1.90 (m, 5H) , 2.60-2.70 (m, 
IH), 3.10 (t, 2H), 3.55 (s, 3H) , 7.72 (dd, 2H) , 7.92 (dd, 
2H) , 8.55 (t, IH) . 
MS (m/z) / M+l= 373 
HPLC (uv purity, X = 214 nm) = 98.4% 



35 



Sxaii^le 137.13* Rl- cycloheacyl, R2= methyl, R3» 4-M-methyl- 
benzamlde 
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\\0 

4 - ( 5 - Cyclohexylixoino - 4 -methyl -4^5- dlhydro -[1,3,4] thiadiaz ol - 
2-yl) -N-methyl-benz amide 

To a solution of 137.1 (4.25 mmol, 1,7 g) in DMF (20,5 ml) 
was added N~ethyldiisopropylamine-N,N-diisopropylethylaniine 
(13.6 mmol, 1.615 ml), benzotriazol-l-yloxytris 
(dimethylamino) phosphonium hexaf luorophosphate (5.1 mmol, 
2.265 g) , 1 -hydroxy- 7 -azabenzotriazole (2.125 mmol, 290 mg) 
and a solution of methylamine at [2N] in methanol (5.1 tnmol, 
3.55 ml). The mixture was stirred at room temperature 
overnight. The mixtiire was reduced tinder pressure vacuum, 
extracted with dichlorome thane in water. The organic layer 
was washed with brine, dried over magnesium sulfate and 
reduced under pressure vacuum. The residue was purified by 
silica gel chromatography using a gradient of 
dichloromethane containing 0. to 4% methanol, to. give . a 
residue which was stirred • in diethylether during one hour. 
The precipitate was filtred and dried under vacuum over P2O5 
to give 550 mg of the desired product. 
Yield: 44% 

^H-NMR (400MHz, DMSO) 5 ppm: 1-18-1.45 (m, 5H) , 1.55-1.68 
(m, IH) 1-68-1. 83 (m, 4H) , 2.60-2.70 (ra, 1H),,2.80 (d, 3H) , 
3.55 (s, 3H), 7.82 (dd, 2H) , 7.92 (dd, 2H) , 8.55 (q, IH) . 
MS (m/z) / M+l« 331 
HPLC (uv purity, X= 214 nm) = 99.9% 

Example 137.13-1: Rl= cyclohexyl, R2= methyl, R3a 4-N- (2- 
dimethylamino - ethyl ) -N-methyl -benzamide 

4- (Cyclohexylimino-methyl-4, 5-dihydro- [1,3,4] thiadiazol-2- 
yl) -N- (2 -dimethylamino -ethyl) -N-methyl -benzamide 
To a suspension of 137.13 (0.3 mmol, 100 mg) in 
dimethyl formamide (1 ml) , sodium hydride at 60% dispersion 
in mineral oil (0.6 mmol, 24 mg) , 2- 

dimethylaminoethylchloride hydrochloride (0.36 mmol, 52 mg) 
and K2CO3 (0.36 mmol, 50 mg) were added. The mixture was 
stirred overnight at 40°C. Then, potassium ter-butoxyde 
(0.18 mmol, 20 mg) was added and the mixture was stirred 
during 24H. 2 -dimethylaminoethylchloride hydrochloride (0.18 
mmol, 26 mg) , and K2CO3 (0-18 mmol, 25 mg) 'were added and 
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warmed at 40«»C overnight. The mixture was reduce vinder 
pressure vacuum to give a residue which was purified by 
silica gel chromatography, eluting with a gradient of 
dicloromethane containing from 0 to 6% methanol to afford 
5 the title product. 
Yield: 16% 

^H-NMR (400MHz , DMSO) 5 PP^s 1.20-1.42 (m, 5H) , 1.55-1.65 
(m, IH), 1.70-1.85 (m/ 4H) , 2.00 (s, 3H) , 2.25 (s, 3H) , 
2.30-2.40 (m, IH), 2.60-2.70 (m, IH) , 2.88-3.02 (m, 3H) , 
10 3.55 (s, 3H), 7.45 (dd, 2H) , 7.70 (dd, 2H) . 
MS (m/z) / M+1- 402 
HPIiC (uv purity, X - 214 nm)- 98.8% 

Bacaii5)le 137.14 s Rl= cyclohexyl, R2= methyl, R3= 4-(3- 
15 h.ydroxy-methyl-piperidin-1-carbonyl) -phenyl 
[4- (5-Cyclohexylimino-4-methyl-4, 5-dihydro- 
[1, 3 , 4] thiadiazol-2 -yl) -phenyl] -1- (3 -hydroxymethyl- 

piperidin-l-yl) -methanone 

Conppund 137.14 was prepared by the procedure described in 
20 exen5>le 137.11 using 137.1 as a starting material.. The 
residue was purified by silica gel chromatography using a 
gradient of dichloromethane containing 0 to 5% methanol, to 
give the desired product. 
Yield: a4% 

25 ^-NMR (350K, 400MHz, DMSO) 5 PPm: 1.20-1.50 (m, 7H) , 1.50- 
1.70 (m, 3H), 1.70-1.85 (m, 5H) , 2. 63-2.78 (m, 2H) , 2.88- 
2.98 (m, IH), 3.18-3.28 (m, IH) , 3.28-3.38 (m, IH) , 3.50 (s, 
3H), 3.75-4.10 (m, 2H) , 4.18-4.28 (m, IH) , 7.45 (dd, 2H) , 
7.68 (dd, 2H) . 

30 MS (m/z) / M+1- 415 

HPLC (uv purity. A,- 214 nm) = 95.4% 

Exaniple 137. ISi Rl- cyclohexyl, R2= methyl, R3= 4-{N-[(S)-l- 
tert-butoxycarbonyl-2- (4 -hydroxy-phenyl) -ethyl] }beazamide 
35 2- [4- (5-Cyclohexylimino-4-methyl-4, 5-dihydro- 

[1,3,4] thiadiazol-2-yl) -benzoylamino] -3- (4-h:^oxy-pheayl) - 
propionic acid tert-butyl ester 
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112- 

Con?)o\and 137.15 was prepared by the procedure described in 
exemple 137.11 using 137.1 as a starting material. The 
residue was purified by silica gel chromatography using a 
gradient of dichlorome thane containing 0 to 2% methanol and 
5 then the product was washed with water, extracted with 
ethylacetate and the organic layer was washed with brine, 
dried over magnesium sulfate and reduced under pressure 
vacuum to give the title product. 
Yield: 70% 

10 ^H-NMR {400MHz, DMSO) 5 ppm: . 1 .20-1.40 (m, 14H) , 1.55-1.65 
(m, IH), 1.70-1.80 (m, 4H) , 2.58-2.68 (m, IH) , 2.91-3.01 (m, 
2H), 3.52 (a, 3H), 4.45-4.51 (m, IH) , 6.65 (dd, 2H) , 7.08 
(dd, 2H), 7.71 (dd, 2H), 7.90 (dd, 2H) , 8.75 (d, IH) , 9.15 
• ■ (S, IH) . 

IS MS (m/z) / M+l= 537 

HPLC (uv purity, X= 214 nm) = 96.3% 

Exemiple I37.15-a: Rl= cyclohexyl, R2=i metbyl, R3- 4-[N-((S)- 
l-carboxy-2- (4 -hydroxy-phenyl) -ethyl) 1 benzamlde 

20 (s) -2- [4- (5-Cyclohe^cylixBino-4-lnethyl-4,5-dihydro- 
[l,3,4] thiadiazol-2-yl) -benzbyleaninol -3- (4-hydro3qir-ph©nyl) - 
propionic acid; conipound.witli 2,2,2-trif luoro-acetic acid 
To a solution of 137.15 (0.186 trnnol, 100 mg) in 
dichloromethane (1.5 ml), trif luoroacetic acid (4.4 mraol, 

25 378 ^1) was added and the mixture was stirred at reflux 
during 2 hours. The mixtiire was purified by silica gel 
chromatography, eluting with a gradient of dicloromethane 
containing from 0 to 10% methanol to afford 60 mg of the 
title product. 

30 Yield: 54% 

^H-NMR (400MHz, DMSO) 8 PPm: 1.12-1.52 (m, 5H) , 1.58-1.68 
(m, IH) , 1.73-1.85 (m, 2H) , 1.85-2.05 (m, 2H) , 2.88-3.11 (m, 

3H), 3.75 (s, 3H), 4.48-4.60 (m, IH) , 6.62 (dd, SH) , 7.08 
(dd, 2H), 7.85 (dd, 2H), 7.95 (dd, 2H) , 9.15 (s, IH) , 12.75 
35 (s, IH) . 

MS (m/z) / M+l= 481 ' 

HPLC (uv purity, ^= 214 nm) = 98% 
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Example 137. 16 1 Rl= cyclohexyl, R2» metliyl, R3= 4-(N-((S)-l- 
tert-butoxycarbonyl) -ethyl) benzamlde 
(S) -2- [4- (5-Cyclohexylimino-4-methyl-4,5-dihydro- 
5 [1,3,4] thiadiazol-2-yl)-benzoylaiainol -propionic acid tert- 

butyl ester 

Coit?)ound 137.16 was prepared by the procedure described in 
exetnple 137.11 using 137.1 as a starting material. 
The residue was purified by silica gel chromatography using 
10 a gradient of dichloromethane containing 0 to 2% methanol, 
and the product was washed with water, filtrered and dried 
under pressure . vacuum with PaOs to give the title compound. 
Yield: 65% 

*H-NMR { 40PMHZ , DMSO) 5 ppm: 1.20-1.40 (m, 17H) , 1.55-1.65 
15 (m, IH), 1.70-1.82 (m, 4H) , 2.58-2.68 (m, IH) , 3.52 (s, 3H) , 
4.35 (q, IH), 7.73 (dd, 2H) , 7.95 (dd, 2H) , 8.75 (d, IH) . 
MS (m/z) / M+l= 445 ... 
HPLC (uv purity, Jl- 214 nm) = 99.3% 

20 Exaix5,le 137.16-a: Rl= cyclohexyl, R2- methyl, R3= 4- (N- ( (S) - 
1-carboxy) - ethyl) benzamide . - . i 

(S) -2- [4- (5-Cyclohexyliiiujao-4-iaethyl-4,5-dihydro- [1,3,4] 
thiadlazol-2-yl)-benzoylainino] -propionic acid» coxapdund with 
2,2,2-trifluoro-acetic acid :. . . _ 

25 To a solution of 137.16 (0.225 mmol, 100 mg) in 
dichloromethane (1 ml) at 0°C, trif luoroacetic acid (5.85 
mmol, 457 ^1) was added and the mixture was stirred at room 
teit«)erature overnight. The mixture was purified by silica 
gel chromatography, eluting with a gradient of 
30 dicloromethane containing from 0 to 5% methanol to afford 40 
mg of the title product: 
Yield: 35% 

^-NMR (400MHz, DMSO) S Ppm: 1.10-1.48 (m,. 8H) , 1.55-1.65 
(m, IH), 1.70-1.81 (m, 2H) , 1.81-2.00 (m, 2H) , 2.89-3.05 (m, 
35 IH), 3.71- (S,3H), 4.44 (q, IH) , 7.87 (dd, 2H) , 8.03 (dd, 
2H), 8.82 (d, IH), 12.57 (s, IH) . 
MS (m/z) / M+l= 388/389 
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HPLC (uv purity, ^= 214 ran) = 97.9% 

Example 137.17: Rl= cyclohexyl, R2a methyl, R3a 4- (4- 
pyr idin - 2 -yl -piperaz ine - 1 - c arbonyl ) -phenyl 
5 [4- {5-Cyclohexylimino-4-methyl-4,5-dihydro- 
tl,3,4] thiadiazol-2-yl) -phenyl] - (4-pyridin-2-yl-piperazin-l- 
yl) -methanone 

Compovind 137.17 was prepared by the procedure described in 
exemple 137.11 using 137.1 as a starting material. 

10 The residue was purified by silica gel chromatography using 
a gradient of dichloromethane containing 0 to 5% methanol, 
and then the product was washed with water, filtered and 
dried under reduced pressure over P2O5 to give the desired 
prodiict . 

15 Yield: 82% 

^H-NMR '{ 400iyiHz, DMSO) 5 PP^: 1.15-1.48 (ra, 5H) , 1.55-1.65 
(m, IH) , 1.70-2.00 (m, 4H) , 2.62-2.92 (m, IH) , 3.35-3.87 (m, 

IIH), 6.67 (dd, IH), 6.88 (d, IH) , 7.45-7.63 (m, 3H), 7.78 
(dd, 2H) , 8.12 (d, IH) . 
20 MS (m/z) / M+l= 463 

HPLC (uv purity, X ^ 214 nm) « 99.9% ' 

Exanple 137,18« Rl» cyclohexyl, R2« methyl, R3= 4- [4- (4- 
fluoro -phenyl) -piperaz ine- 1-carbonyl] -phenyl 
25 14- (5-Cyclohexylimino-4-methyl-4, 5-dihydro- 

[1,3,4] thiadiazol-2-yl) -phenyl] - [4- (4-f luoro-phenyl) - 
piperaz in- 1-yl] -methanone 

Compound 137.18 was prepared by the procedure described in 
. exemple 137.11 using 137.1 as a starting material. 

30 The residue was purified by silica gel chromatography using 
a gradient of dichloromethane containing 0 to 5% methanol, 
and then the product was washed with water, filtred and 
dried vinder reduced pressure over P2O5 to give the desired 
product. 

35 Yield: 31% 

^H-NMR (400MHz, DMSO) 5 PPtn: 1.15-1.40 (m, 5H) , 1.55-1.65 
(m, IH) , 1.65-1,86 (m, 4H), 2.56-2.70 (m, IH) , 2 . 96-3 . 10 (m. 
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4H), 3.37-3.85 (m, 7H) , 6.67 (dd, IH) , 6.92-7.12 (m, 4H) , 

7.51 (dd, 2H), 7.71 (dd, 2H) . 

MS (m/z) / M+l» 480 

HPLC (uv pxirity, ^= 214 ran)- 98.6% 

5 

Exsmple 137.19: Rl= cyclohexyl, R2- methyl, R3» 4-[N-(3,4,5- 
trimethoxy-benzyl) 1 -benzamide 

4- {5-Cyclohexylimino-4-niethyl-4, 5-dihydro- [1,3,4] thiadiazol- 

2-yl) -N- (3 , 4 , 5-trimetboxy-benzyl) -benzamide 
10 Compound 137.19 was prepared by the procedure described in 

exetnple 137.11 using 137.1 as a starting material. 
. The residue was purified by silica gel chromatography using 

a gradient of cyclohexane containing 0- to 30% ethylacetate, 

to give a product which was washed with water, filtred and 
15 dried under reduced pressure over .P2O5 to give the desired 

product . 

Yield: 52% 

^H-NMR (400MHz, DMSO) 8 PPm: 1.19-1-42 (m, 5H) , 1.55-1.65 
(m, IH), 1.71-1.88 (m, 4H) , 2.60-2.70 (m, IH) , 3.50-3.55 (m, 
20 3H), 3.55 (S, 3H), 3.75 (s, 6H) , 4.42 (d, 2H) , 6.65 (s, 4H) , 
7.70-7.80 (m, IH), 8.00 (d, IH) , 9.10 (t, IH) . ^ 
MS (m/z) / M+l= 497 
HPLC (uv purity, X.= 214 nm)- 99.5% 

25 Kxanple 137.20* Rl- cyclohaxyl, R2- methyl, R3= 4- (4- 
pyr imidin- 2 -yl -plperazin- 1 - carbonyl) -phenyl 
[4 - ( 5 -Cydoheacylimino- 4 -methyl -4,5 -dihydro - 

[1,3,4] thiadiazol-2-yl) -phenyl] - (4-pyrlmidin-2-yl-piperazin- 
1-yl) -methanone 

30 compound 137.20 was prepared by the procedure described in 
- exemple 137.11 using 137.1 as a starting material-. 

The residue was purified by silica gel chromatography using 
a gradient of dichloromethane containing 0 to 1% methanol, 
to give a product which was washed with water, filtred and 

35 dried under reduced pressure over PaOs to give the desired 
product . 
yield: 4% 
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^H-NMR (400MHz, DMSO) 5 Ppm: 1.15-1.41 (m, 5H) , 1.55-1.65 
(m, IH), 1.68-1.75 (m, 4H) , 2.55-2.70 (m, IH) , 3 .00-3.90 (m, 
IIH), 6.65 (t, IH), 6.88 (d, IH) , 7.50 (dd, 2H) , 7.70 (dd, 
2H) , 8.38 (d, 2H) . 
5 MS (m/z). / M+l= 464 

HPLC (uv purity, X= 214 nm)= 97% 

Example 137 ,21: Rl= cyclohexylr R2a methyl, R3= 4- (4-methyl- 
piperazine-l-carbonyl) -phenyl 
10 [4- (5-Cyclohexylimiao-4-inathyl-4, 5-dihydro- 

[1,3^41 thiadiazol-2-yl) -phenyl] - (4-methyl-piperazin-l-yl) - 
methsuaone 

t Compoiind 137.21 was prepared by the procedure described in 
exetrple 137.11 using 137.1 as a starting material. 

15 The residue was purified by silica gel chromatography using 
a gradient of of dichl or ome thane containing 0 to 10% 
methanol, to give a product which was washed with water, 
filtred and dried under reduced pressure over P2O5 to give 
the desired product. 

20 Yield: 55% 

^H-NMR (400MHz, DMSO) 8 PPm: 1.18-1.40 (m, 5H) , 1.55-1.65 
(m, IH), 1.69-1.81 (m, 4H) , 2.25 (s, 3H) , 2.33-2.52 (m, 4H) , 
2.59-2.69 (m, IH) , 3.25-3.45 (m, 2H) , 3.52 (s, 3H) , 3.55- 
3.70 (m, 2H) , 7.78 (dd, 2H) , 7.71 (dd, 2H) . 
25 MS (m/z) / M+l= 400 

HPLC (uv purity, 214 nm)= 99.6% 

Exaiaple 137.22: Rla cyclohexyl, R2« methyl, R3=» 4-[N-(3-(4- 
methyl-piperazin-l-yl) -propyl) ] benzamide 

30 4- (5-Cyclohexylimino-4-methyl-4, 5-dihydro- [1,3,4] thiadiazol- 
2-yl) -N- [3- (4-methyl-p±perazin-l-yl) -propyl] -benzamide 
Compound 137.22 was prepared by the procedure described in 
exeraple 137.11 using 137.1 as a starting material. 
The residue was purified by silica gel chromatography using 

35 a gradient of dichloromethane containing 0 to 10% methanol, 
to give a product which was stirred in diethylether, filtred 
and dried under reduced pressure over P2O5 to give the 
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desired product. 
Yield: 3.5% 

^-NMR (400MHz, CDCl') : 5ppm: 1.20-1.50 (m, 5H) , 1.60-2.05 
(m, 7H), 2.35 (S, 3H), 2.48-2.85 (m, IIH) , 3.52-3.64 (m, 
5 2H)-, 3.50 (S, 3H), 7.68 (dd, 2K) , 1 .Bl (dd, 2H) , 8.00-8.08 
.(m, IH) . 

MS (m/z) / M+l= 457 

HPLC (uv pxirity, X= 214 run) = 97.2% 

10 Example 137.23, Rl= cycloheacyl, R2- methyl, R3= 4-H-[(l- 
ethyl-pyrrolidiii-2-ylinethyl) -benaamide 

4- (5-Cyclohe3cyliinino-4-inetliyl-4, 5-diliydro- [1, 3 , 4] thiadiazol- 
2-yl) -N- (l-ethyl-pyrrolidin-2-ylinethyl) -benzamide 
To a solution of 2- (aminotnethyl) -1-ethylpyrrolidine (7.5 
15 nimol, 967 mg) in dichloroe thane (10 ml) under nitrogen 
atmosphere, was added dropwise trimethylaluminium [2N] in 
toluene (7.5 mmol, 3.8 ml) and the mixture was stirred at 
room temperature during 2 hours; A solution of compound 137 
(1.5 mmol, 500 mg) in dichloroethane (10 ml) was then added 
20 and the -stirring was pursued at 65»C overnight. At room 
tenperature, dichloromethane (30 ml) and water. (50 ml) were 
added and the mixture was stirred several hours. The mixture 
was filtered through celite, extracted with dichloromethane, 
washed with water and brine', dried over magnesium sulfate, 
25 filtered and concentrated under reduced pressure. The 
residue purified by silica gel chromatography eluting with a 
gradient of dichloromethane containing from 0 to 10% 
methanol to afford the desired product. 
Yield: 79% 

30 ^H-NMR (400MHz, DMSO) 8 PPm: 1.05 (t, 3H) , 1.20-1.42 (m, 
5H), 1.55-1.70 (m, 4H) , 1.70-1.85 (m, 5H) , 2.10-2.18 (m, 
IH). 2.25-2.35 (m, IH) , 2.55-2.70 (m, 2H) , 2 . 80-2 . 90 (m, 
IH), 3.00-3.12 (m, 2H) , 3 .39-3 .49 (m, IH) , 3.55 (s, 3H) , 7.'71 
(dd, 2H), 7.92 (dd, 2H), 8.49 (t, IH) . 

35 MS (m/z) / M+l= 42 8 

• HPLC (uv piirity, A.= 214 nm)= 99.2% 
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Example 137.24: Rla cycloliexyl, R2« metliyl, R3= 4-N- 
[ (pyridin-3-ylmethyl) -benzamide 

4- {5-Cyclohexylimino-4-methyl-4,5-dihydro- [1,3^4] thiadiazol- 
2-yl) -N-pyridin-S-ylmethyl-benzamide 
5 Compoxmd 137.24 was prepared by the procedure described in 
exattple 137.23 using appropriate intermediates and reagents 
(137 and 2- (aminoethyl) pyridine) : 

The residue was purified by silica gel chromatography 
eluting with a gradient of dichlorome thane containing from 0 
10 to 8% methanol to afford the desired product. 
Yield: 34% 

^H-NMR (400MHz, DMSO) 5 ppm: 1,20-1.42 (m, 5H) , 1-55-1.65 
(m, IH) , 1.70-1.85 (m, 4H) , 2.60-2.70 (m, IH) , 3.55 (s, 3H) , 
/' 4.50 (d, 2H) , 7.35-7.40 (m, IH) , 7.70-7.80 (m, 3H) , 8.00 
15 (dd, 2H) , 8.45-8.50 (m, IH) , 8 . 57 (s, IH) , 9.30 (t, IH) . 

MS (m/z) / M+l= 408 , 

HPLC (uv purity, 214 nm) = 98.6% 

Example 137.25s Rla cycloliexyl, R2o methyl, R3= 4- (N- 
20 benzyl) -benzamlde 

Benzyl - 4 - ( 5 - eye lohexy 1 imino - 4 -methyl -4,5- dlhydr o - 
[1,3,4] thladlazol-2-yl) -benzamide 

Compound 137.25 was prepared by the procedure described in 
example 137.23 using appropriate intermediates and reagents 
25 (137 and benzylamine) . ' • 

The residue was purified by silica gel chromatography 
eluting with a gradient of dichloromethane containing from 0 
to 2% methanol to afford the desired product. 
Yield: 34% 

30 ^H-NMR (400MHz, DMSO) 8 PPm: 1.15-1.40 (m, 5H) , 1.55-1.65 
(m, IH), 1.65-1.85 (m, 4H) , 2.55-2.70 (m, IH) , 3.52 (s, 3H) , 
4.48 (d, 2H), 7.19-7.39 (m, 5H) , 7.72 (dd, 2H) , 7.98 (dd, 
2H) , 9.13 (t, IH) ' ' " ' 

MS (m/z) / M+l= 407 

35- HPLC (uv purity, X= 214 nm) = 99.2% 

Example 137.26: Rl= cycloheacyl, R2= methyl, R3= 4- [N- (1- 
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benzyl -piperidin-4-yl) 1 -benzamide 

K- (i-Benzyl-piperidin-4-yl) -4- (5-cycloliexylimino-4-inethyl- 
4,5-diliydro- [1,3,4] tliiadiazol-2-yl) -benzamide 
compound 137.26 was prepared by the procedure described in 
5 example 137.23 using appropriate intermediates and reagents 
(137 and 4-amino-l-benzylpiperidine) . 

The residue was purified by silica gel chromatography 
eluting with a gradient of dichloromethane containing from 0 • 
to 8% methanol to afford the desired product.. 
10 Yield: 50% 

>H-NMR {400MHz, DMSO) 5 PPm: 1.15-1.40 (m, 5H) , 1.53-1.65 
(m, 3H), 1.70-1.83 (m, 6H) , 1.97-2.07 (m. 2H) , 2.70-2.80 (m, 
IH), 2.77-2'.87 (m, 2H) , 3.47 (s, 2H) , 3.55 (s, 3H) , 3.70- 
. -''3.85 (m, IH),. 7.22-7.35 (m, 5H) , 7.70 (dd, 2H) , 7.93 (dd. 
15 2H) , 8.35 (d, IH) . 
MS (m/z) / M+l= 490 
HPLC (uv p\irity, X= 214 nm) = .96.4% 

Example 137.27, Rl- cyclohexyl, R2- methyl, R3» 4- [N- (2- 

20 ethyl-2H-pyrazol-3-yl)3 -ben*a»»id« 

4-(5-Cyclohexyli«ino-4.methyl-4,5-dihydro- [1,3,4] thiadiazol- 

2-yl) -N- {2-ethyl-2H-pyrazol-3-yl) -benzamide 

Con5>ound 137.27 was prepared by the procedure described in 
example 137.23 using appropriate- intermediates and reagents 

25 (137 and 5-amino-l-ethylpyrazole) . 

The residue was purified by silica gel chromatography 
eluting with a gradient of dichloromethane containing from 0 
to 6% methanol and then the solid was stirred in 
diethylether during 15 min, filtered and dried under reduced 

30 pressure to give the title product. 
Yield: 26% 

^H-NMR (400MHZ, DMSO) 8 PP™: 1.20-1.-45 (m, 8H) , 1.60-1.70 
(m, IH), 1.75-1.87 (m, 4H) , 2.63-2.73 (m, IH)', 3.55 (s, 3H) , 
4.05 (q, 2H), 6.25 (d, IH) , 7.45 (d, IH) , 7.83 (dd, 2H) , 
35 8.10 (dd, 2H) , 10.40 (s, IH) . 
MS (m/z) / M+l= 411 
HPIiC (uv purity, X= 214 nm)= 99.7% 
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Example 137.28: Rl= cyclohexyl, R2= inethyl, R3=. 4-(2- 

morpholin-4-yl-ethyl) -benzamide 

4- (5-Cyclohe3cylimino-4-methyi-4,5-dihydro- [1,3,4] thiadlazol- 
5 2-yl) -N- (2-iiiorpholin-4-yl-ethyl) -benzamide 

Compovmd 137.28 was prepared by the procedure described in 
exan5>le 137.23 using appropriate intermediates and reagents 
(137 and N- (2-aminoethyl)tnorpholine) . 

The residue was ptarified by silica gel chromatography 
10 eluting with a gradient of dichloromethane containing from 0 
to 6% methanol and then, the solid was stirred in 
diethylether during 15 min, filtered and dried \ander reduced 
pressure to give the title product. 
Yield: 21% 

15 ^H-NMR (400^aHz, DMSO) 5 ppm: 1.15-1.40 (m, 5H) , 1.55-1.63 
(m, IH), 1.70-1.83 (ra, 5H) , 2.35-2.50 (m, 6H) , ,2 . 57-2 . 67 (m, 
IH), 3.38 (q/ 2H), 3.50 (s, 3H) , 3.52-3.57 (m, 4H) , 7.80 
(dd, 2H), 7.90 {dd, 2H) , 8.50 (t, IH) 
MS (m/z) / M+1- 430 

20 HPLC (uv purity, X= 214 nm)= 99.9% 

I 

.1 

E2caixc>le 137.28-ls Rl= cyclohexyl, R2a methyl, R3« 4-[(N- 
cyaao-N' -ethylmorpholine) -carboxyimidamine] -phenyl 
[5- (4- ( (N-cy6tno-N" -ethylmorpholine) -carboximidamide) - r " 
25 phenyl) -3-methyl-3H- [1,3,4] thiadiazol-2-ylidenel -cyclohexyi- 
amine 

To a solution of 137.28 (2.33 iranol, 1 g) in toluene (15 nd) , 
Lawesson's reagent (4.65 tnmol, 1.88 g) was added and the 
mixture was stirred overnight at reflxix. After cooling at 

30 room temperature, the mixture was acidified with a solution 
of HCl at 5% (3.5 ml) then basified with a solution of 
NaHCOs. The aqueous layer was extracted with ethylacetate 
and the combined organic layers were 'washed with water, 
brine, dried over magnesium sulfate, filtered and 

35 concentrated under reduced pressure. The residue was 
purified by silica gel chromatography to give 4- (5- 
cyclohexylimino- 4 -methyl -4 , 5-dihydro- [1,3,4] thiadiazol-2- 
yl) -N (2-morpholin-4-ylr-ethyl) thiobenzamide . 
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25 



Yield: 56% ' 

^H-IIMR (400MHZ, DMSO) 5 PP™: 1.15-1.40 (m, 5H) , 1.55-1.65 
(m, IH), 1.70-1.83 (m, 4H) , 2.60-2.75 (m, 3H) , 3.52 (s, 3H) , 
3.55-3.63 (m, 4H) , 3.78 (t, 2H) , 3.80-3.90 (m, 2H) , 7.70 
(dd, 2H), 7.82 (dd, 2H), 10.28 (t, IH) . 

TO a solution of 4- (5-cyclohexylimino-4-methyl-4,5-dihydro- 
[l,3,4]thiadiazol-2-yl) -N(2-niorpholin-4-yl- • 

ethyl) thiobenzamide (1.12 mmol, 500 mg) in THF . (20 ml), 
sodium Hydride (60% dispersion in mineral oil, 1.12 mmol, 44 
mg) was added and the mixture was warmed at reflux during 
one hour. After cooling at room temperature, methyl iodide 
(1.35 mmol, 84 jiD was added and the mixture was warmed 4 
hours at reflux and then overnight at room temperature. The 
mixture was concentrated under reduced pressure to give a 
crude material which was solubilized in ethanol (50 ml) . To 
this solution, cyanamided.B mmol, 75 mg) and triethylamine 
(0.9 mmol, 125^1) were added and the mixture was stirred 2 
days at reflux. Mercury (II) chloride (1.68 mmol, 457 mg) and 
cyanamide (2.35 mmol, 100 mg) were added and the reaction 
was allowed to stir 3 days at room temperature. The mixture 
was concentrated under reduced pressure and the residue was 
diluted in ethyl acetate and filtered through celite. The 
filtrate was concentrated under vacuiam. The residue was 
chromatographed on silica gel using a gradient v- of 
dichloromethane containing from 0 to 5% methanol to afford 
the title cbtnpound. 
Yield: 17% 

^H-NMR (400MHz, DMSO) 5 PPm: 1.18-1.42 (m, 5H) , 1.55-1.65 
(m, IH), 1.70-1.65 (m, 4H), 2.40-2. 50(m, 4H) ; 2.50-2.60(m, 
30 2H), 2.60-2.70 (m, IH) , 3.45-3.55 (m, 2H) , 3.55 (s, 3H), 
3.55-3.65(m, 4H), 7.68 (dd, 2H) , 7.52 (dd, 2H) , 9.15 (t, 

IH) . - '. " " 

MS (m/z) / M+l= 454 

HPLC (uv purity, X= 214 nm) = 95% 

35 

Exan^le 137. 29« Rl= cyclohexyl, R2- methyl, R3» 4-N-(2- 
pyrrolidin-l-yl- ethyl) -benzamide 
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4- (5-Cycloliexy'liJnino-4-methyl-4,5-dihydro- [1,3,4] thiadiazol- 
2-yl) -N- (2-pyrrolidin-l-yl-etliyl) -benzamlde 

Compound 137.29 was prepared by the procedure described in 
example 137.23 using appropriate intermediates and reagents 
5 (137 and 1- (2-aminoethyl) pyrolidine) . 

The residue was purified by silica gel chromatography 
eluting with a gradient of dichloromethane containing from 0 
to 14% methanol to afford the desired product. 
Yield: 26.% 

10 ^H-NMR (400MHz, DMSO) 5 PPni: 1.20-1.45 (m, 5H) , 1.60-1.87 
(m, 9H), 2.45-2.70 (m, 7H) , 3.35-3.45 (m, 2H) , 3.60 (s, 3H) , 
7.73 {dd, 2H), 7.95 (dd, 2H) , 8.55 (t, IH.) . 
MS (m/z) / M+l= 414 
■ HPLC (uv purity, X= 214 nm) = 99.9% 

15 

Protocol D : 



R3-C00H 




20 

EXMgPLS I; PROTOCOL D 

Exaaple' 115: Rl* cyclohexyl, R2=s methyl, R3= 4- 
iDsthylsulfo&yl -phenyl 
25 Cyclohexyl- [5- (4 -methanesulfonyl -phenyl) - 3 -methyl -3H- 
[1,3,4] thiadiazol-2-ylidene] -amine 

To a mixture of 4 -methylsulfonyl -benzoic acid (2,5 mmol, 500 
mg) , 2 -methyl thiosemicarbazide 5a (2.5 mmol, 468 mg) in 
anhydrous dioxane (5 mL) at 65 POCI3 (3 mmol, 280 ^1) was 
30 added and the mixture was warmed at 95<'C for 5 hours. The 
solvent was removed by distillation under reduced pressure 
to give a crude material which was basified at pH 8-7 with a 
saturated solution of NaHCOa. The aqueous phase was 
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extracted with dichoromethane . The organic layer was washed 
with saturated solution of NaCl, dried over magnesium 
sulfate, filtered and distilled to give" a residue which was 
purified by silica gel chromatography (eluted with a 
5 gradient of cyclohexane/ethyl acetate finishing with the 
ratio 80/20) to afford 230 mg of the title compound. 
Yield: 26% 

^H-NMR (400MHz, DMSO) 5 PPm: 1-25-1.45 (m, 5H) , 1.65-1.75 
(m, IH), 1.75-1.95 (m, 4H) , 1.70-1.80 (m, IH) , 3.35 (s, 3H) , 
10 3.65(s, 3H), 8.05(dd, 4H) . 
MS (m/z) / M+1- 352.5 
HPLC (uv purity, A.= 214 nm) : 95.3% 

• ' The coii5>ounds of the following examples were prepared by the 
15 procedure described in example 115 using appropriate 
intermediates and reagents: 



115.1 



115.2 



[3- (5-Cyclohexylimino-4-methyl-4 , 5-dihydro- 

[1,3,4] thiadiazol-2-yl) -phenyl] -di methyl - amine 

Cyciohexyl- t5- (3-methoxy-4-nitro-phenyl) -3-methyl-3H- 



[1,3,4] thiadiazol -2 -ylidene] -amine 



30 



Exasple 138:. Rl- cycloheacyl* R2« Me, R3a 3-pyridyl 
20 Cyciohexyl- (3-inethyl-5-pyridixi-3-yl-3H- [1,3,4] th±adiazol*2- 
ylldene) -ajmlxie 

Compovind 138 was prepared by the procedure described in 
exanple 115 (protocol D) using appropriate intermediates and 
reagents . 

25 The title product was isolated by chromatography on silica 
gel eluting with cyclohexane containing from 0 to 10% 
ethyl acetate . 
. Yields 0.06 g, 13.5% 

^-NMR (400MHz, DMSO) * 8 PPm: 1.20-1.44 (m, 5H) , 1.59-1.64 
(b, IH), 1.73-1.83 (b, 4H), 2.61-2.70 (b, IH) , 3.54 (s, 3H) , 
7.50-7.53 (m, IH),' 8.04. (d, IH) , 8,63-8.67 (m, IH) , 8.85 (s, 
IH) . ■ 

MS (m/z) / M+l= 275/276 
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HPLC (uv purity, .A= 214 ran) « 95-87% 

Exaxnple 139: Rl= cycloliexyl# R2a methyl, R3a 3-sulf amoyl- 
phenyl 

5 3- (5-Cyclohexylimino-4-methyl-4,S7diliydro- [1,3,4] thiadiazol- 
2-yl) -benzenesulfonaxciide 

Compound 13 9 was prepared by the procedure described in 
example 115 (protocol D) using appropriate intermediates and 
reagents, 

10 The title product was isolated by chromatography on silica 
gel eluting with dichloromethane containing from 0 to 5% 
methanol • 

Yield= 8.0% . ^ 

- ' ^H-NMR (400MHz, DMSO) gPPm: 1.18-1.41 (m, 5H) , 1.58-1.63 (m, 
15 IH) , 1.73-1.84 (m, 4H) , 2.60-2.67 (m, IH) , 3.56 (s, 3H) , 
7.48 (s, 2H) , 7.67 (t, IH) , 7.82-7.90 (m, 2H) , 8.12 (s, IH) . 
MS (m/z) / M+l= 353/354 
HPLC (uv purity, 214 nm) « 97.55% 

20 Example 140: Rl= cyclohexyl, R2=« methyl, R3a 
benzo[l,3]dioxol-5-yl ; J 

(5-Benzo [1,3] dioxol-5-yl-3-methyl-3H- [1, 3 , 4] thiadiazol-2 - 
ylldene ) - cyclohexy 1 - amine 

Compound 140 was prepared by the procedure described - in 
25 example 115 (protocol D) using appropriate intermediates and 
reagents. 

The title product was isolated by chromatography on silica 
gel eluting with cyclohexane containing from 0 to 15% 
ethylacetate . 
30 Yield: 27% 

^H-NMR (400MHz, DMSO) 5 PPtn: 1-20-1.45 (m, 5H) , 1.60-1.70 
(m, IH), 1.70-1.85 (m, 4H) , 2.60-2.70 (m, IH) , 3.50 (s, 3H) , 
6.15 (s, 2H)," 7^00 (d, IH), 7.15 (d, IH) , 7.25 (s, IH) 
MS (m/z) / M+l= 318 
35 HPLC (uv purity, X= 214 nm) : 99.9% 
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Example 141: Rl» cydolieacyl* R2= methyl, R3= 3,4,5- 
trimethoxyplienyl 

Cyclohexyl- [3-inethyl-5- (3,4,5-triinethoxy-phenyl) -3H- 
[1,3,4] thiadiazol-2-ylidenel -amine 
5 Compound 141 was prepared by the procediire described in 
example 115 (protocol D) using appropriate intermediates and 
reagents . 

The title product was isolated by chromatography on silica 
gel elating with heptane containing from 0 to 20% 
10 diethylether . 
Yield: 26% 

^H-NMR (400MHz, DMSO) 6 PPm: 1.15-1.50 (m, 5H) , 1.55-1.65 
(m, IH), 1,70-1.85 (m, 4H) , 2.65-2.70 (m, IH) , 3.50 (s, 3H) , 
3.70 (s, 3H), 3.85 (s, 6H) , 6.90 (s, 2H) 
15 MS (ra/z) / M+l= 364.49 

HPLC (uv purity, >,= 214 nm) : 99 . 9% 

EXAMPLE I I PROTOCOL A 

20 Bxan«>le 142 t Rl= cyclopentyl, R2- methyl, R3= 4-cyano- 
phenyl 

4- (5-Cyclopentyliinino-4-inethyl-4,5-dihydro- 
[1,3,4] th±adlazol-2-yl) -benzonitrile 

TO a suspension of 1,3,4-thiadiazolium p6rchlorate .j3c) 
25 (0.86 mmol, 300 mg) in ethanol (20 ml), cyclopentylamine 
(1.03 mmol, 102 ^1) and triethylamine (1.03 mmol, 264 jiD 
were added, and the mixture was stirred at reflux overnight. 
The mixture was concentrated by distillation of the solvent 
and the crvide material was solubilized in ethyl acetate. The 
30 inorganic salts were removed by extraction with water. The 
organic layer was washed with water and a solution of NaCl, 
dried luider magnesium sulphate, filtered, and distilled to 
give a residue which was chromatographed on silica gel 
column (using a gradient of solvent ethyl acetate- 
35 cyclohexane starting with a ratio O/lOO to 20/80) to isolate 
210 mg of the pure product. 
yield= 85.7% 
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^H-NMR {400MHz, DMSO) 8 ppm: 1.40-1.95 (m, 8H) , '3.15-3.25 
(m, IH), 3.50 (s, 3H), 7.80 (dd, 2H) , 7-92 (dd. 2H) . 
MS (m/z) / M+l= 285 

Example 143: Rl= cycloheptyl/ R2 = methyl/ R3= 4-cyanophenyl 
4- (5-Cyclolieptylimino-4"meth.yl-4/ 5-dihydro- 
[1/3/4] thiadiazol-2-yl) -benzonitrile 

The compound 143 was prepared by the procedure described in 
example 142 using the appropriate intermediates and reagents 
(protocol A) . The residue was purified by chromatography on 
silica gel eluting with a gradient of cyclohexane containing 
from 0 to 20% ethylacetate . 
Yields 70.6% 

^H-NMR (400MHz, DMSO) 5 PPm: 1,40-1.85 (m, 12H) , 2.75-2.85 
(m, IH) , 3,50 (s, 3H)/ 7.80 (dd, 2H) , 7.90 (dd, 2H) . 
MS (m/z) / M+l= 313 

Example 144: Rla 4-f luorophenyl, R2o Methyl/ R3a 4-cyano- 
phenyl 

4- [5- (4-Pluoro-phenyliinino) -4-inethyl-4, 5-dihydro- 
[l/3/4] thiadiazol-2-yl] -benzonitrile . ; 

The compoimd 144 was prepared by the procedure described in 
example 142 using the appropriate intermediates and* reagents 
(protocol A). The residue was purified by chromatography . on 
silica gel eluting with a gradient of cyclohexane containing 
from 0 to 20% ethylacetate . 
Yield= 71.1% 

^H-NMR (400MHz, DMSO) 5 ppm: 3,72 (s, 3H) , 7.03-7.10 (m, 
2H), 7.16-7.25 (m, 2H) , 7.83 (dd, 2H) , 7.93 (dd, 2H) . 
MS (m/z) / M+l= 311 

Exancple 145: Rl« 3 -phenol, R2a methyl/ R3= 4 -cyano -phenyl 
" 4 - 't 5 - { 3 -Hydroxy -phenyl imino ) - 4 -methyl -4,5- dihydr o - 
[1/3/4] th±adiazol-2-yl] -benzonitrile 

The compound 145 was prepared by the procedure described in 
example 142 using the appropriate intermediates and reagents 
(protocol A) . The residue was purified by chromatography on 



wo 02/28847 



PCT/EPOl/11330 



\ silica gel eluting with a gradient of dichloromethane 
containing from 0 to 20% methanol. 
Yield = 99% 

^H-NMR {400MHz, DMSO) 5 ppm: 3.70 (s, 3H) , 6.41-6.55 (ra, 
5 3H), 7.15 (t, IH), 7.82 (dd, 2H) , 7.91 (dd,2H), 9.42 (s, 
IH) . 

MS (m/z) / M+l= 309 

ExaBQtle 146 1 Rl= 4-fluoro- 3 -benzoic aoid, R2= methyl, R3= 4- 

10 cyano -phenyl 

5- 15- (4-Cyano-phenyl) -3 -methyl -3H- [1,3,4] thiadiazol-2- 
ylideneamino] -2-f luoro-benzoic acid 

The compound 146 was prepared by the procedure described in 
^ example 142 using the appropriate intermediates and reagents 
15 (protocol A). In this particular case, the residue was 
precipitated in ethylacetate to afford the pure product. 
Yield= 65.5% 

^H-NMR (400MHz, DMSO) 5 PPm: 3.74 (s, 3H) , 7.24-7.37 (m, 
3H), 7.44-7.51 (m, IH) , 7.85 (dd, 2H) , 7.94 (dd,2H), 13.31 
20 (b, IH) . 

MS (to/z) 7 M+l= 355 - - j 

Eacanple 147 j Rl- 4 -methyl -cydoheacyl, R2- methyl; R3- 4- 
cyano- phenyl 

25 147a : 4- [4-Methyl-5- (cis-4-methyl-cyclohe3cylimino) -4, 5- 

dihydro- [1,3,4] thiadlazol-2-yl] -benzonitrile 

I47b : 4- [4-Metbyl-5- (trans-4-methyl-cyclohexylimino) -4,5- 

dihydro- [1,3,4] thiadiazol-2 -yl] -benzonitrile 

The con5>ound 147 was prepared by the procedure described in 
30 exaii5)le 142 using the appropriate intermediates and reagents 
(protocol A) . The residue was ptirif ied by chromatography on 
silica gel eluting with a gradient of cyclohexane containing 
from 0 to 20% ethylacetate to give the cis and trans 
i somers . 
35 Yield= 68.6% 

ConcpoTind cis: 147a 
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hl-NMR (400MHz, DMSO) 8 PPm: 0.92 (d, 3H) , 1.38-1.68 (m, 
9H), 2.85-2.92 (m, IH) , 3.55 (s, 3H) , 7.80 (dd, 2H) , 7.92. 
(dd, 2H) . 

MS (m/z) / M+l= 313 
5 Compound trans :I47b 

^H-NMR (400MHz, DMSO) 8 PPm: 0.88 (d, 3H) , 0.94-1.09 (m, 
2H) , 1.30-1.45 <tti, 3H) , 1.64-1.83 (m, 4H) , 2.48-2.60 (m, 
IH), 3.52 (S, 3H) , 7.80 (dd, 2H) , 7.92 (dd, 2H) . 
MS (m/z) / M+l= 313 

10 

Exanple 148: Rl- trans-4-hydroacycycl6liexyl, R2o methyl, R3= 
4 - oysuao -phenyl 

4- [5- (trans-4-Hydroav-cyclohexyliinino) - 4 -methyl -4,5- dihydro- 
[1,3,4] thladlazol- 2 -yl] -benzonitrile 

15 The coTr5)Ound 148 was prepared by the procedure described in 
example 142 using the appropriate intermediates and reagents 
(protocol A). Using 0,86 mmol of thiadiazolium, an excess of 
trans-4-aminocyclohexanol hydrochloride (7.7 mmol) and 8.6 
romol of triethylamine . The residue was purified by 

20 chromatography on silica gel eluting with a gradient of 
cyclohexane containing -from 0 to 30% ethylacetate . 
Yield= 74% 

^H-NMR (400MHz, DMSO) 8 PPm: 1.18-1.42 (m,4H) , 1.73-1.89 
' (ra,"4H)', 2.52-2.62 (m, IH) , 3 .40-3 . 50 (m,.lH) , 3.53 (s, 3H) , 
25 4.50 (S, IH), 7.80 (dd, 2H) , 7.92 (dd, 2H) . 
MS (m/z) / M+l= 315 
HPLC (uv purity, 214 nm) - 99.9% 

Exantple 149: Rl= exo-2-norbomyl, R2= methyl, R3= 4-cyano- 
30 phenyl 

4- [5- (Bicyclo [2 .2 . 1] hept-2-yliinino) -4-methyl-4, 5-dihydro- 
[1,3,4] thiadiazol-2-yl] -benzonitrile 

The compotind 149 was prepared by the procedure described in 
example 148 using the appropriate intermediates and reagents 
35 (protocol A) . The residue was purified by chromatography on 
silica gel eluting with a gradient of cyclohexane containing 
from 0 to 8% ethylacetate . 
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Yield= 64% 

^H-NMR -(400MHZ, DMSO) 5 PPm: 1.10-1.20 (m, 3H) , 1.26-1.35 
(m, IH), 1.40-1.53 (m, 2H) , 1.56-1.61 (m, IH) , 1.70-1.79 (m, 
IH), 2.09-2.14 (m, IH) , 2.24-2.29 (m, IH) , 2,71-2.78 (m, 
5 IH), 3.52 (s, 3H), 7.80 (dd, 2H) , 7.91 (dd, 2H) . 
MS (ra/z) / M+l= 311 
HPI.C (uv purity, 214 nm) = 99.2% 

Example 150 » Rl= dR*' 2R*) -2-hydroxy-cycloheayl, R2- 
10 methyl, R3- 4 -cyaao -phenyl 

4- [5- ( (IR*, 2R*) -2-Hydroxy-cyclohe3tyllmino) -4-methyl-4,5- 
dlliydxo- tl,3,4]thiadiazol-2-yl3 -benzonitrile 

The compound 150 was prepared by the procedure described in 
exaiople 148 using the appropriate intermediates and reagents 
15 (protocol A) . The residue was purified by chromatography on 
silica gel eluting with a gradient of cyclohexane containing 
from 0 to 50% ethylacetate . 
Yield= 74% 

^H-NMR (400MHz, DMSO) 5 PPm: 1.15-1-40 (m, 5H) , 1.58-1.75 
20 (m, 3H), 1.80-1.90 (m, IH) , " 2 .38-2 .49 (m, IH) , 3.30-3.40 (m, 
IH), 3.55 (s, 3H), 4.50 (s, IH) , 7.80 (dd, 2H) , 7.92 (dd, 
2H) . 

MS (m/z) / M+1- 315 

HPLC (uv pxarity, X= 214 nm)= 99.9% 



25 



30 



35 



Exanple 151. Rl= (IR*. 2S*) -2-hydroxycyclohexyl, R2- methyl, 
R3ss 4 -cysuxo -phenyl 

4- [5- ( (IR*, 2S*) -2-Hydroxy-cyclohexylimino) -4-methyl-4,5- 
dihydro- [1,3,4] thiadiazol-2-yl] -benzonitrile 

compound 151 was prepared by the procedure described in 
example 142 using the appropriate intermediates and reagents 
(protocol A). 1,3.4-thiadiazolium perchlorate (0.287 mmol, 
100 mg) in ethanol (6 ml). cis-2-aminocyclohexanol 
hydrocloride (2.58 mmol, 390 mg) and triethylamine (2.87 
mmol, 400 nl) were added. The residue was purified by 
chromatography on silica gel eluting with a gradient of 
cyclohexane containing from 0 to 30% ethylacetate. 
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Yield= 72% 

^H-NMR (400MHz, DMSO) 8 PPm: 1.15-1.80 (m, 8H) , 2.83-2.97 
(m, IH) ,3.52-3.70 (m, 4H) , 4.10-4.20 (m, IH) , 7.80 (dd, 2H) , 
7.94 (dd, 2H) . 
MS (m/z) / M+l= 315 

HPLC (uv purity, X = 214 nm)= 98.7% 

Examples I52-a and I52-b i Rl= 3-hydroxycyclohexyl, R2« 
methyl, R3=» 4 -cyano- phenyl 

I52-a: 4- [5- ( (IR*/ 3R*) -3 -Hydroxy- cyclohexyliinino)-- 4 -methyl - 
4/5-dihydro- [1^3,4] thiadiazol-2-yl] -benzonitrile 
I52-b: 4-r[5-((lR*, 3S*) -3-Hydroxy-cyclohexylim±no) -4-methyl- 
4,5-dlhydro- [1,3,4] thiadiazol-2-yl] -benzonitrile 

The compounds 152 -a and 152 -b were prepared by the procedure 
described in example 142 using the appropriate intermediates 
and reagents (protocol A). A mixture of 1, 3 , 4-thiadiazolium 
perchlorate (3c) (3.5 mmol, 1.22 g) in ethanol (80 ml), 
racemic-3-aminocyclohexanol (4.2 mmol, 485 mg) and 
triethylamine (4.2 mmol, 587 ^1) was stirred at reflux 
during 4H. The residue was purified by chromatography on 
silica gel eluting with a gradient of cyclohexdne containing 
from 0 to 60% ethylacetate to give 120 mg of the trans 
isomer and 260 mg cis isomer. 
IR*, 3R* isomer {I52a) 
Yield = 11%. 

^H-NMR (400MHz, DMSO) 5 ppm: 1.35-1.50 (m, 2H) , 1.50-1.70 
* (m, 6H) ,3.04-3.12 (m, IH) , 3.54 (s, 3H) , 3.88-3.96 (m, IH) , 
4.44 (d, IH) , 7.80 (dd, 2H) , 7.94 (dd, 2H) . 

IR*, 38* isomer (I52b) 

(400MHz, DMSO) 5 ppm: 1.03-1.30 (m, 4H) , 1.64-1.78 (m, 
2H) ,1.78-1.87 (m, IH) , 1.98-2.04 (m, IH) , 2.58-2.70 (m, IH) , 
3.40-3-58 (m, 4H) , 4.61 (s, IH) , 7.44 (s, IH) , 7.70 (dd, 
2H) , 7.95 (dd, 2H) , 8.07 (s, IH) . • 

Example 153 j Rl- (IR*, 3R*) -3-hydroxy-cyclohexyl, R2« 
methyl, R3= 4- (methylsulfonyl) phenyl 
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1^/ 

• (IR*, 3R*) ) -3- £5- (4-Methanesulf onyl-ph.enyl) -3-methyl-3H- 
[1, 3,4] thiadiazol-2-ylideneainino] -cyelohexanol 

The compovmd 153 was prepared by the procedure described in 
example 142 using the appropriate intermediates and reagents 
5 (protocol A). A mixture of 1,3,4-thiadiazolium perchlorate 
(3b) (1 mmol, 400 mg) , ethanol (25 ml). 3-aminocyclohexanol 
(1.2 mmol,. 140 mg) and triethylamine (-2.5 mmol, 350 j^l) was 
stirred at reflux diiring 3H. The residue was purified by 
chromatography on silica gel eluting with a gradient of 
10 cyclohexane containing from 0 to 50% ethylacetate . The 
product was then purified by HPLC on Kromasil CIS column 
with a gradient of acetonitrile/water 95/5 to 5/95 to give 
the pure product. 
Yield= 10% 

15 '•H-NMR (400MHz, DMSO) 5 PPm: 1.30-1.69 (m, 8H) , 3.00-3.10 
(m, IH), 3.21 (s, 3H), 3.52 (s, 3H) , 3.82-3.95 (m, IH) , 4.35 
(d, IH) , 7.85 (dd, 2H), 7.98 (dd, 2H) 

MS (m/z) / M+l= 367/369 

HPLC (uv pxirity, X= 214 ran) = 98.9% 

20 

EaMO^le 154: Rl= <1R*. 3R*) -3-Hydroxy-cycloheacyl, R2- 
sietfayl, R3a 4 -benzoic add 

4- [5- (IR* , 3R*) -3-Hydroacy-csyclohexylimino) -4-sa©thyl-4, 5- 
dihydro- [1,3,4] thiadiazol-2-yl] -benzoic acid • _ 

25 To a solution of I52a (3.18 iranol, 1 g) in isopropanol 
(20ml), a solution of KOH [6N] (15.9 mmol, 2.6 ml) was added 
and the mixture was stirred at reflux during 4 days. The 
mixture was acidified to pH= 6-7 with a solution of HCl and 
concentrated under reduced presstire to give the carboxylic 

30 acid derivative 154. 

IH (400MHZ, DMSO) 5 ppm : 1.32-1.70(m, 8H) , 3.03-3.12 (m, 
IH), 3.50 (s, 3H), 3.85-3.95 (m, IH) , 4.35-4.50 (m, IH) , 
7.75 (dd, 2H) , 8.00 (dd,2H), 13.15 (s, IH) 



35 Example 155: Rl« (IR*, 3R*) -3-hydroxycyclohexyl, R2« methyl, 
R3a 4- [N- (2-morpholin-4-yl-ethyl) Ibenzamide 
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132- 

4- [5- ( (IR*, 3R*) -3-hydroxy-cyclohexylimino) -4-methyl-4, 5- 
dihydro- [1,3,4] thiadiaaol-2-yll -N- (2-niorpholiii-4-yl-ethyl) - 
benz amide 

Compound 155 was prepared by the procedure described in 
5 exemple 137.11 using 154 as a starting material. 

The residue was purified by silica gel chromatography using 
a gradient of dichloromethane containing 0 to 4% methanol, 
to give the desired product. 
Yield: 14% 

10 '•H-NMR ( 400MHz, DMSO) : 8 PP™: 1.35-1.70 (m, 8H) , 2.35-2.52 
(ra, 6H), 3.02-3.12 (m, IH) , 3.32-3.45 (m, 2H) , 3.50-3.62 (m, 
7H), 3.88-3.95 (m, IH) , 4.40 (d, IH) 7.72" (dd, 2H) , 7.92 
(dd, 2H) , 8.50 (s, IH) . 

. -i MS (m/z) / M+l= 446 

15 HPLC (uv purity, A.= 214 nm) = 96.6% 

Example 156: Rl= trans-4-hydroacycycloheacyl, R2 = methyl, R3= 
4 -benzoic acid 

4- [5- (tranB-4-B^^oacy-cyclohe3cylimino) -4-methyl-4,5-dihydro- 

20 [1,3,41 thiadiazol-2-yl] -benzoic acid 

To a solution of 148 (1.9 mmol, 600 mg) in ethanol (15 ml) 
and isopropanol (15 ml) ,a solution of KOH [6N] (5.7 mmol," 
960 jiD was added and stirred at reflux dviring 7H. The 
mixture was acidified to pH = 6-7 with a solution of HClVand 

25 then concentrated under reduced to give the carboxylic acid 
derivative 156. 

^H-RMN (400MHz, DMSO) 8 PPin: 1.22-1.32 (m, 2H) , 1.60-1.80 
(b, 2H) , 1.90-2.04 (m, 4H) , 3.41-3.50 (m, IH) , 4.00 (s, 3H) , 
.7.80-7.90 (m, 2H) , 8.00-8.10 (m, 2H) , 11.00 (s, IH) . 

30 

Example 157: Rl= treuis- 4 -hydroxy- cydohexyl, R2sb methyl, R3«» 
4- (N-2-hydroxy-l, l-dimethyl-ethyl)benzamide 

4- [5- (trans -4 -Hydroxy- cyclohexylimino) - 4 -methyl -4,5- dihydro- 
[1,3,4] thiadiazol.-2-yl] -N- (2-hydroxy-l,l-dimethyl-ethyl) - 
3 5 benzamlde 

Corapo\and 157 was prepared by the procedure described in 
exeit5)le 137.11 using 156 as a starting material. The residue 
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133 

was purified by silica gel chromatography using a gradient 
of dichloromethane containing 0 to 9% methanol, to give the 
expected product . 
Yield: 20% 

hl-NMR (400MHz, DMSO) : 5 PPn>: 1.15-1.45 (m, lOH) , 1,70-1.90 
(m, 4H), 2.50-2.60 (m, IH) ,. 3.40-3.55 (m, 6H) , 4.50 (d, IH) 
4.85 (d, IH) , 7.60 (S, IH), 7.70 (dd, 2H) , 7.89 (dd, 2H) . 
MS (m/z) / M+l= 405 
HPLC (uv purity, A,= 214 nm)= 99.9% 



10 



Bzaxople 158s Rl- (IR*/ 3R*) -3-hydroxy-cyclohfixyl, R2- 
nethyl^ R3- 4- (N-2-liydroxy-l, l-dinethyl-ethyDbenzamide 
4- [5- ( (IR*/ 3R*) -3 -Hydroxy- cydohexylimino) -4 -methyl -4, 5- 
' dihydro- [1,3,4] thladiazol-2-yl] -N- (2-hydroxy-l, l-dlmethyl- 
15 ethyl) -benzainide 

Compound 158 was prepared by the procedure described in 
example 155 using appropriate intermediates and reagents 
(154 and l,l-dimethyl-2-ethanolamine) . 

The residue was purified' by silica gel chromatography using 
20 a gradient of dichloromethane containing 0 to 5% methanol, 
to give the desired product. l" _ _ ; 

Yield: 58% 

^H-NMR (400MHz, DMSO): 8PPm: 1.20-1.70 (ra, 14H) , 3.02-3.12 
(m, IH), 3.40-3.60 (m, 5H) , 3.85-3.95 (m, IH) , 4.40 (d, IH) , 
25 4:85 (d, IH), 7.60 (s, IH) , 7.68 (dd, 2H) , 7.85 (dd, 2H) 
MS (m/z) / M+1- 405 
HPLC (uv purity, X= 214 nm) = 94.4% 

Example 159: (IR*, 3R*) -3-hydroxycycloheacyl, R2= methyl, R3 = 
30 4- (N-tert-butyl) -benzamide 

N-tert-Butyl-4- [5- ( (IR*, 3R*) -3-hydro3cy-cyclohe3qrli«»ino) 
inethyl-4, 5-dihydro- [1,3,4] thiadiazol-2-yl] -benzamide 

Compound 159 was prepared by the procedure described in 
example 155 using appropriate intermediates and reagents 
35 (154 and isobutylamine) . The residue was purified by silica 
gel chromatography using a gradient of dichloromethane 
containing 0 to 10%. 
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l3^- 

Yield: 33% 

^H-NMR (400MHz, DMSO) : 8ppni: 1.30-1.70 (m, 17H) , 3.02-3.12 
(m, IH), 3.50 (S, 3H), 3.85-3.95 (m, IH) , 4.40 (d, IH) , 7.68 
(dd, 2H) , 7.80-7.90 (m, 3H) . 
5 MS (m/z) / M+l= 389 

HPIiC (uv purity, X= 214 nm) » 94.1% 

Example 160: Rl= (IR*, 3R*) -3-hydroxy-cycloliexyl, R2- 
methyl, R3= 4- [N- (1, l-dimetliyl-B-oxo-butyl) ] -benzamide 
10 N-{l,l-diinethyl-3-oxo-butyl)-4-[5-(lR*, 3R*) -B-hydroacy- 

cyclohexylimino) -4-inethyl-4,5-dihydro- [1,3,4] thiadiazol-2- 
yl] -benzamlde 

To a suspension of diacetoatnine hydrogenoxalate (3 tnmol, 616 
mg) in DMP (6 ml) under nitrogen atmosphere, morpholine 
15 resin [3.47 tnmol/g] (7 tnmol, 2 g) was added, and the mixtxire 
was stirred at room temperature during 30 minutes and then 
filtered. A mixture of acid 154 (0.6 mmol) , the filtrate, 
N,N-diisopropylethylamine(1.32- mmol, 227 ^1) , benzotriazol- 
1-yloxytris (dimethylamino) phosphonium " hexaf luorophosphate 
20 (0.72 mmol, 318 mg) , l-hydroxy-7-azabenzotriazole (0.3 mmol, 
82 mg) was stirred at room temperature duting 4H. The 
mixture was concentrated and then diluted in 
dichloromethane . The organic layer was washed with a satured 
solution of ammonium chloride, a satured solution of NaHGOa, 
25 with water, brine;, dried over magnesium sulfate, filtered 
and concentrated under reduced pressure. The residue was 
purified by silica gel chromatography using a gradient of 
dichloromethane containing 0 to 8% methanol. The compoimd 
was purified by HPLC ( Kromasil C18 column) eluting with 
30 acetonitrile/water 95/5 to 5/95 to give the desired product . 
Yield: 10% 

^H-NMR ( 400MHz, DMSO): 5 PPm: 1.30-1.70 (m, 14H) , 2.05 (s, 
3H), 2.92-3.10 (m, 3H) , 3.50 (s, 3H) , 3.85-3.95 (m, IH) , 
4.40 (d, IH), 7.68 (dd, 2H), 7.85 (dd, 2H) , 7.95 (s, IH) . 
35 MS (m/z) / M+l= 431 

HPLC (uv purity, X- 214 nm) = 99.3% 
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Example 161: Rl= (1R*,3R*) -3-hydroxy-cyclohexyl, R2= laetHyl, 
R3= 4- [»- (2-cyaiio-l,2,2-triioethyl-ethyl) ] -beixzamide 
N-(2-Cyano-l,2,2-trimetliyl-ethyl)-4-[5-((lR*, 3R*)-3- 
hydroxy-cyclohexylimino) -4-inethyl-4, S-dihydro- 
5 [1,3,41 thiadiazol- 2 -yl] -benzamide 

Compound 161 was prepared by the procedtire described in 

example 155 using appropriate intermediates and reagents 

(154 and 2-amino-2,3-dimethylbutanenitrile) . 
' The residue was purified by silica gel chromatography using 
10 a gradient of cyclohexane containing 0 to 70% ethylacetate, 

to give the title product. 

Yield: 8% 

^H-NMR ( 400MHz, DMSO) : 8 PP^v (d, 3H) , 1.10 (d, 3H) , 

1.30-1.70 (m, IIH), 2-45-2.65 (m, IH) , 3.00-3.10 (m, IH) , 
15 3.50 (s, 3H), 3.85-3.95 (m, IH) , 4.40 (d, IH) , 7.70 (dd, 
2H) , 7.90 (d, 2H) , 8.65 (s, IH) . 
MS (m/z) / M+l= 428 
HPLC (uv purity, >.= 214 nm)= 99.4% 

20 Bxainple 162 1 Rl= (IR** 3R*) -3-hydroxy-cyclohexyl, R2- 
methyl, R3o 4- (N-l-methoxycarbonyl-cyclopropyD.-beazamide 
1_{4- [5_ ( (1R*,3R*) -B-Hydroacy-cyclohexylimino) - 4 -methyl -4,5- 
dihydro- [1,3,41 thiadiazol-2-yll -benzoylamino}- 
cydopropanecarboxylic acid methyl ester ! 

25 Compound 162 was prepared by the procedure described in 
example 137.24 using appropriate intermediates and reagents 
(155 and i-aminocyclopropane-l-carboxylic acid, methylester 
hydrochloride ) 

The residue was ptarified once by silica gel chromatography 
30 using a gradient of dichlpromethane containing 0 to 10% 
methanol and by HPLC (Hypersil Column) with a gradient 
acetonitrile/water 95/5 to 5/95 to afford the desired 
product . 
Yield: 32% 

35 ^H-NMR (400MHz, DMSO): 5 PPm: 1.12-1.20 (m, 2H) , 1.33-1.50 
(m, 4H), 1.50-1.70 (m, 6H) , 3.03-3.12 (m, IH) , 3.52 (s, 3H) , 
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3.60 (s, IH), 3.89-3.98 (m, IH) , 4.4Q (d, IH) , 7,72 (dd, . 

2H) , 7-94 (d, 2H) , 9.17 (s, IH) . 

MS (m/z) / M+l= 431 

HPLC (uv purity, 214 nm) = 97.9% 

5 

Example 163: Rl= cyclopentyl, R2« methyl, R3= 4-benzamide 
4- (5-Cyclopeiitylimino-4-ttiethyl-4,5-dlhydro- [1,3,4] 
thladlazol-2-yl) -benzamide 

To a solution of compound 142 (0.53 mmol, 150 tng) in ethanol 
10 (17 ml), a solution of Na2C03 [3N] (5.6 mmol, 1.88 ml) and a 
solution of H2O2 at 30% in water (1.54 ml) were added. The 
solution was stirred overnight at room temperature. To the 
.. mixture, was added a solution of H2O2 at 30% in water (770 
|il) and the solution was allowed to stir at room temperature 
15 during two days (reaction to completion) . The resultant 
mixture was concentrated by distillation of the solvent and 
the crude material was precipitated in water. The 
precipitate was filtered off, washed several times with 
water and dried to give the pure product. 
20 Yields 53.4% 

^H-NMR (400MHz, DMSO) 8 PP"*: 1.43-1.95 (m, 8H) , 3.18-3.28 
. (m, IH), 3.52 (s, 3H) , 7.44 (s, IH) , 7.70 (dd, 2H) , 7.95 
(dd,2H) , 8.05 (s, IH) . 

MS (m/z) / M+l=: 303 I . . . . 

25 HPLC (uv purity, X= 214 nm) = 98.04% 

Example 164: Rl= cycloheptyl, R2=3 methyl, R3=a 4-benzamide 
4 - ( 5 - Cycloheptylimino- 4 -methyl -4 , 5 -dihydro - 
[1,3,4] thiadiazol-2-yl) -benzamide 
30 Compoimd 164 was prepared by the procedure' described in 
example 163 using appropriate intermediates (143) and 
reagents . 

The precipitate was filtered, washed several times with 
water and dried to give the pure product. 
35 Yields 59.88% 



wo 02/28847 



PCT/EPOl/11330 



^H-NMR {400MHZ, DMSO) 8 Ppm: 1.40-1.83 (m, 12H) , 2.78-2,85 
(tn, IH), 3.52 (s, 3H) , 7.44 {s, IH) , 7.72 (dd, 2H) , 7.97 
(dd,2H) , 8.07 (s, IH) . 

MS (ra/z) / M+l= 331 
5 HPLC (uv purity, "214 run)- 98.98% 

Exan^le 165 j Rl= 4 -fluoro -phenyl, R2» methyl, R3= 4- 
benzamide 

4- [5- (4-Pluoro-phenyliniino) -4-inethyl-4, 5-dihydro- 
lO [1, 3,4] thiadiazol-2-yl] -benzamide 

Con5)oimd 165 was prepared by the procedure described in 
exanple 163 using appropriate intermediates 144 and 
reagents . 

- • The precipitate was filtered, , washed several times with 
15 water and dried to give the pure product. 
Yield- 72.43% 

^H-NMR (400MHZ, DMSO) 8ppm: 3.72 (s, 3H) , 7.02-7.40(m, 2H) , 
7.15-7.24 (m, 2H), 7.44 (s, IH) , 7.72 (dd, 2H) , 7.95 
(dd,2H) , 8.05 (s, IH) . 
20 MS (m/z) / M+l= 329 .... 
HPLC (uv purity, X= 214 nm)= 97.7% 

Bxaniple 166 s Rl= 3 -hydroxy-phenyl, R2= methyl, R3- 4- 
benzamide 

25 4_ [5- (3-Hydroxy-phenylimino) -4-methyl-4, 5-dihydro- 
Cl, 3 , 4] thiadiazol-2-yl3 -benzamide 

CoTt^)ound 166 was prepared by the procedure described in 
exattiple 163 using appropriate intermediates (145)- and 
reagents. 

30. The precipitate was filtered, washed several times with 
water and dried to give the ptire product. 

Yield- 59.84% ..... ~ -- 

'•H-NMR (400MHZ, DMSO) 8 PPmi 3.70 (s, 3H) , 6.44-6.52 (m, 
3H), 7.18 (t, IH), 7.44 (s, IH) , 7.75 (dd, 2H) , 7.97 (dd, 
35 2H) , 8.06 (S, IH), 9.40 (s, IH) . 
MS (m/z) / M+l= 327 
HPIiC (uv purity, X.- 214 nra)= 99.68% 
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138: 

Example 167: Rl= 4-f luoro-3-benzoic acid, R2= methyl^ R3= 4- 
benz amide 

5_ [5- (4-Carbamoyl -phenyl) -3-methyl-3H- [1,3,4] tli±adiazol-2- 
5 ylldeneamlno] -2-f luoro-benzolc acid 

Compound 167 was prepared by the procedure described in 
example 163 . using appropriate intermediate (146) and 
reagents . 

The precipitate was filtered, washed several times with 
10 water and dried to give the pure product. 
Yield= 44.41% 

^H-NMR (400iyiHz, DMSO) 5 ppm: 3-72 (s, 3H) , 7.25-7.32 (m, 
2H) , 7.43-7.50 (m, 2H) , 7.78 (dd, 2U) , 7.95 (dd, 2H) , 8.05 

- ' (s, IH) , 13.30 (b, IH) . . 

15 MS (m/z) / M+l= 373 

HPLC (uv purity, X = 214 nm) = 90.52% 

ExaxDple 168: Rl= trans -4 -methyl -cyclohexyl, R2a methyl, R3= 
4-benzamlde 

20 4- [4-Methyl-5- (trans -4 -methyl -cyclohexy limine) -4, 5-dihydro- 
[1,3,4] thiadiazol-2-yl] -benzamide 

Conpound 168 was prepared by the procedure described in 
example 163 using appropriate intermediates (I47b) and 

reagents . : _ 

25 The precipitate was filtered, washed several times with 
water and dried to give the pure product. 
Yield= 52.53% 

^H-NMR (400MHz, DMSO) * 8 ppm: 0.90 (d, 3H) , 0.95-1.08 (m, 
2H), 1.30-1.45 (m, 3H) , 1.67-1.85 (m, 4H) , 2.50-2.60 (m, 
30 IH), 3.52 (S, 3H), 7.44 (s, IH) , 7.72 (dd, 2H) , 7.95 (dd, 
2H) , 8.05 (S, ip) . 
MS (m/z) / M+l= 331 
HPLC (uv purity, 214 nm) = 99.7% 

35 Bxaxnple 169: Rla trans -4 -hydroxy- cyclohexyl, R2a methyl, R3» 
4-benzamlde 
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4- £5- (trans-4-Bydroxy-cycloliexyliinino) -4-inethyl-4, 5-dih.ydro- 
[1, 3 , 4] thiadiazol-2 -yl] -benzamide 

To a suspension of 148 (0.477 mmol, 150 mg) in ethanol (17 
ml), a solution of NazCOa 13N] (5.1 mmol, 1.7 ml) and. a 
solution of H2O2 at 30% in water (1.4 ml) were added and the 
mixture was stirred overnight at room temperature. This 
mixture was poured into water before extraction with ethyl 
acetate. The organic layer was washed with water and with a 
saturated solution of NaCl, dried over magnesium sulfate, 
filtered and distilled to give a residue wich was purified 
by silica gel chromatography (eluted with a gradient of 
dichloromethane/methanol 100/0- to 98/2) to afford the pure 

product . 
' Yield= 31% 

5 ^H-NMR (400MHz, DMSO) 5 Ppm: 1.20-1.42 (m, 4H) , 1.75-1.90 (m, 
4H), 2.50-2.63 (m, IH) , 3.40-3.52 (m, IH) , 3.50 (s, 3H) , 4.55 
(S,1H), 7.44 (s, IH), 7.72.(dd, 2H) , 7.98 (dd, 2H) , 8.07 (s, 
IH) . . 

MS (m/z) / M+l= 332/333 
0 HPLC (uv purity, X,- 214 nm)= 97.3% 



Exan^le 170: Rl= bicycle [2. 2.11 hept- 2 -yl, R2» methyl, R3= 4- 

. benzamide *. 
>5 4- [5- (Bicyclo [2.2 . 1] hept-2-yliiaino) -4-inethyl-4, 5-dihydro- 
[l,3,4l thiadiazol-2-yl] -benzamide 

Compound 170 was prepared by the procedure described in 
exan?)le 169 using appropriate intermediates (149) and 
reagents . 

30 The residue was purified by silica gel chromatography 
(eluted with a gradient of dichloromethane/methanol 100/0 to 

90/10) to afford the desired product. 

Yield- 66% i 

*H-NMR- (400MHz, DMSO) 5 PP™: 1.10-1.25 (m, 3H) , 1.28-1.40 

35 {m,lH), 1.40-1;67. (m, 4H) , 2.10-2.18 (m, IH) , 2.25-2.32 
(m,lH), (2.70-2.80 (m, IH) , 3.52 (s, 3H) , 7.50 (s, IH) , 7.72 
(dd, 2H), 7.97 (dd, 2H), 8.10 (s, IH) . 
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MS (m/z) / M+l= 329 / 
HPLC (uv purity, X* 214 nm)= 99.9% 

Eaean^le 171: Rl= (IR*, 2R*) -2-hydroacy-cycloliexyl, R2=. methyl, 
R3s 4-benza2aide 

4- [5- ((1R*,2R*) -2-hydroxy-cyclohexyliinino) -4-iaethyl-4, 5- 
dihydro- [1,3,4] thiadiazol-2-yl] -benzamide 

Compound 171 was prepared by the procedxire described in 
example 169 using appropriate intermediates (150) and 
reagents . 

The residue was purified by silica gel chromatography 
(eluted with a gradient of dichloromethane/methanol lOO/O to 
90/10) to afford the pure product. 
Yield- 44% 

^H-NMR (400MHz, DMSO) 5 PPm: 1.20-1.39 (m, 4H) , 1.60-1.75 
(m, 3H), 1.80-1.90 (m,lH), 2.35-2.45 (m, IH) , 3.50 (s, 3H) , 
4.55 (S,1H), 7.50 (s, IH), 7.72 (dd, 2H) , 7.96 (dd, 2H) , 
8.05 (s, IH) . 
MS (m/z). / M+l=333 
0 HPLC (uv purity, A.= 214 nm)= 97.4% . . 

I 

. • ' 

Exasple 172* Rl« (IR*, 2S*) -2-hydro3cy-cycloheasyl, R2= methyl, 

R3b 4 -benzamide 

4- [5- ( (IR*, 2S*) -2-Hydroxy-cyclohexylini'ao) -4-methyl-4, 5-i _ 
5 dlhydro- 11,3, 4] thiadiazol-2 -yl] -benzamide 

To a suspensLion of 151 (0.16 mmol, 50 mg) in DMSO (100 ^1) , 
K2CO3 (0.022 mmol, 3 mg), a solution of H2O2 at 30% in water 
(20 ^1) was added and the mixture was stirred overnight at 
room temperature. To this mixture, water was added and the 
0 solution was allowed to stir 15 minutes. The precipitate was 
filtered off and dried under reduced pressure to give the 

desired product. .. - - • • * i 

Yield= 68% 

^H-NMR (400MHz, DMSO) 5 PPm: 1.25-1.38 (m, 2H) , 1.40-1.80 
5 (m, 6H), 2.85-2.90 (m, IH) , 3.57 (s,. 3H) , 3.60-3.68 (m, IH) , 
4.10 (d,lH), 7.40 (s, IH), 7.70 (dd, 2H) , 7.95 (dd, 2H) , 
8.05 (s, IH) . 
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MS (m/z) / M+l= 333 

HPLC (uv purity, X= 214 nm) = 98 .8% 

Sxanple 173 « Rl= (IR*, 3R*) -3-hydro3cy-cyclolieacyl, R2= methyl, 
5 R3s 4-benzaxalde 

4- 15- ( (1R*,3R*) -3-Hydroxy-GycloliexyliJnino) -4-inethyl-4, 5- 
dihydro- [1,3,4] thiadiazol-2-yll -benzamide 

Cotnpoxind 173 was prepared by the procedure described in 
example 169 using appropriate intermediates (I52-a) and 
10 reagents . 

The mixture was concentrated under reduced pressure and 
stirred in water several hours, filtered and dried under 
vaccum to afford the desire?! product. 
Yield- 70% 

15 ^H-NMR (400MHz, DMSO) 5 PPm: 1.30-1.70 (m, 8H) , 3.10 (s, 
IH), 3.52 (S, 3H), 3.93 (s,lH), 4.42 (d, IH) , 7.43 (s, IH) , 
7,70 (dd, 2H), 7.96 (dd,2H), 8.05 (s, IH) . 
MS (m/z) / M+l=333 
HPIiC (uv pxirity, A.= 214 nm)= 98.3% 

20 

Exan^le 174: Rl- (1R*,3S*) -3-hydroacy-cycloliexylS R2- methyl, 
r3b 4 -benzamide 

4- [5- ( (IR*, 3S*) -a-Hydroacy-cycloheavlimino) -4-methyl-4, 5- 
dlhydro- 11,3,4] th±adiazol-2-yl] -benzamide 

25 Compound 174 was prepared by the procedure described in 
example 169 using appropriate intermediates {I52-b) and 
reagents . 

The mixture was concentrated under reduced pressure and 
stirred in water several" hours, filtered and dried under 
30 vaccum to afford the desired product. 
Yield- 83% 

^-NMR (400MHz, DMSO) 5 PP™: 1.05-1.30 (m, 4H) , 1.65-1.78 
(m, 2H), 1.78-1.88 (m, IH) , "l . 95-2 . 05 (m, IH) , 3.40-3.58 (m, 
4H), 4.60 (S, IH), 7.45 (s, IH) , 7.70 (dd, 2H) , 7.95 (dd, 
35 2H) , 8.05 (s, IH) . 
MS (m/z) / M+1-333 

HPLC (uv purity, X" 214 nm)= 99.4% 
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11^^ 

^ i 

Example 174.1: Rl« 3-oxo-cyclohexyl, R2» methyljr R3= 4- 
benzamide 

4- [4-Methyl-5- (3-oxo-cyclohexyliio±iio) -4^ 5-dihydro- 
5 [1,3,41 thiadiazol-2-yl] -benzamide 

To a solution of 174 (0.15 nonol^ 50 mg) in dichl or ome thane 
(0,5 ml) , tetrapropylatnmoniunperruthenate (0.5% mol , 3 mg) , 
4-methylTnorpholine-N-oxide (0.22 mmol, 28 mg) and molecular 
sieve (500 mg/mol, 75 mg) were added and the mixture was 
10 stirred at room temperature overnight. The mixture was 
filtered through a pad of, silica gel (eluted with 
dichloromethane/methanol lOO/O to 95/5) , the filtrate was 
concentrated under reduced pressure and washed with 
diethylether to afford the pure product. 
15 Yield= 18% 

^H-NMR (400MHz, DMSO) 5 ppm: 1.63-1.82 (m, 2H) , 1.89-2.10 
(m, 2H), 2.21-2.50 (m, 4H) , 3.15-3.30 (m, IH) 3.52 (s, 3H) , 
7.45 (S, IH), 7.70 (dd, 2H) , 7.98 (dd, 2H) , 8.08 (s, IH) . 
MS (m/z) / M+l=331 
20 HPLC (uv purity, %^ 214 nm) = 98.7% 

Exas^le 175: Rla 3r3-dlf lucre- cydohexyl, R2b methyl, R3a 4- 
benzamlde 

4- [5- (3,3-Dif luoro-cyclohexylimino) -4-methyl-4, 5-dihydro-. . 
25 11,3,4] thiadiazol-2-yl] -benzamide 

To a solution of l52-b (0.318 mmol, 100 mg) in 
dichlorome thane (1 ml) was added tetrapropylammonium 
perruthenate (0.5 %mol ,6 mg) , 4 -methylmorpholine-N-oxide 
(0.477 mmol, 56 mg) and molecular- sieve (500 mg/mol, 160 

30 mg) . The mixture was stirred at room temperature for 3H, 
filtered through silica gel (eluted with cyclohexane/ethyl 
acetate 100/0 to 60/40) and concentrated \inder reduced 
pressure to afford - 4-*- [4-Methyl-5- (3 -oxo-cyclohexy limine) - 
4,5-dihydro- [1, 3,4] thiadiazol-2-yl] -benzonitrile 

35 Yield = 90% 
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^-NMR (400MHZ, DMSO) 5 PPn>: 1.60-1.80 (m, 2H) , 1.87-2.10 
(m, 2H), 2.21-2.30 (m, 3H), 2.55-2.60 (m, 1H> , 3.15 (s, IH) , 
3.52 (a, 3H), 7.82 (dd, 2H) , 7.92 (dd, 2H) . 

To a solution of this ketone (0.288 iranol,90 mg) in 
dichloromethane (0.5 ml), a solution of deoxo-fluor (0.49 
mmol, 90 jiD in dichloromethane (1 ml) and ethanol (0.346 
mmol, 5 ^l) was added and the mixture was stirred overnight 
at room temperature. The mixture was poured into a satured 
solution of NaHCOa (pH=7) , and the aqueous layer was 
extrated with dichloromethane. The organic layer was washed 
with water and brine, dried with magnesium sulfate, filtered 
and concentrated lander reduced pressure to give a residue 
wich was purified by silica gel chromatography (eluted with 
a gradient of cyclohexane/ethyl acetate 100/0 to 80/20) to 
5 afford the pure di-fluoro coinpo\ind : 4- [5- (3 , 3-Dif luoro- 
cyclohexylimino) -4-methyl-4 , 5-dihydro- [1,3,4] thiadiazol-2- 
• yll -benzonitrile 
Yield = 12% 

^H-RMN (400MHz, DMSO) 8 PPm: 1.40-1.55 (m, 2H) , 1.78-1.90 
0 (m, 4H), 1.95-2.09 (m, IH) , 2.15-2.28 (m, IH) , 2.80-2.90 (m, 
IH), 3.55 (s, 3H), 7.82 (dd, 2H) , 7.92 (dd, 2H)\ 
To a solution of this di-fluoro derivative (0.036 mmol, 12 
mg) in ethanol (1.6 ml) a solution of NaaCOa [3N] (0.6 mmol, 
200 jil) , and a solution of HaOa at 30% in watet (150^1) w4re 
15 added and the mixture was stirred at 40«'C overnight. Then, a 
solution of HaOa at 30% in water (130 jiD was added and the 
solution was allowed to stir 12 h at 40<»C. The mixture was 
concentrated under reduced pressure. The residue was stirred 
in water several hours, filtered, washed with ether and 
30 dried iinder vaccum to give the desired compound. 
Yield= 49% 

^H-NMR (400MHZ,- DMSO) 5 PPm: 1.33-1.53 (m, 2H) , 1.70-1.90 
(m, 4H), 1.90-2.05 (m, IH) , 2.15-2.28 (m, IH) , 2.80-2.90 (m, 
IH), 3.55 (s, 3H), 7.48 (s, IH) , 7.72 (dd, 2H) , 7.96 (dd, 
35 2H) , 8.08 (s, IH) 
MS (m/z) / M+l=353 
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HPLC (uv puxity, X, = 214 ntn) = 98.7% 

Exan^le 176: Rl= (1R*,3R*) -3-fluoro-cyclohexyl, R2= methyl, 
R3=: 4-benzainide 

4- [5- ( {1R*#3R*) -3-Pluoro-cycloliexylimino) -4-inethyl-4, 5- 
dihydro- [1, 3 ,4] tliiadiazol-2-yl] -benzamide 

To a solution of I52-b (1.59 tnmol, 500 mg) in 
dichloromethane (4 ml), 4-morpholinisulfurtrif luoride (3.18 
nmo^l, 390 was added at -15 »C dropwise under nitrogen 

atmosphere. The mixture was warned at room tetiperature 
during 30 minutes and poured into a saturated solution of 
NaHC03 (pH=7) . The aqueous phase was extracted with 
dichloromethane. .The organic layer was washed with water and 
brine, dried over magnesium sulfate, filtered and 
concentrated under reduce pressure to give a residue wich 
was purified by "silica gel chromatography (eluted with a 
gradient of cyclohexane/ ethyl acetate 100/0 to 70/30) to 
afford 4- [5- (Cyclohex-3-enylimino) - 4 -methyl -4,5- dihydro- 

[1,3,4] thiadiazol-2-yll -benzonitrile and a mono-f luoro 
intermediate (4- [5- ( (trans) -3-Fluoro-cyclohexylimino) -4- 

methyl-4,5-dihydro- [1,3,4] thiadiazol-2-yl] -benzonitrile) : 
Yield= .14% 

'•H-NMR (400MHz, DMSO) 5 PP": 1.40-1.50 (m, IH) , 1.58-1.85 
(m, 6H), 1.92-2.05 (m, IH) , 2.95^3.05 (m, IH) , 3.55 (s, 3H) , 
4.95 (d, IH), 7.83 (dd, 2H) , 7.95 (dd, 2H).. 

To a solution of this f luoro intermediate {0.2 mmol, 65 mg) 
in ethanol (8.7 ml) a solution of Na2C03 [3N] (2.61 mmol, 
870 ^1) and a solution of H2O2 at 30% in water (705 )xl) were 
added and the mixture was stirred overnight at 40 °C. A 
solution of H2O2 at 30% in water (705 was added and the 

reaction was. allowed to stir for lOh at 40»C. The mixture 
was concent:rated vinder reduced pressure. The residue was 
stirred in water several hours, filtered, washed with ether 
and dried xander vacctim to give the title product 176. 
Yield= 58% 

^H-NMR (400MHz, DMSO) S PPn»-* 1.35-1.52 (m, IH) , 1.52-1. 90 
(m, 6H), 1.90-2.08 (m, IH) , 2.93-3.08 (m, IH) , 3.55 (s, 3H) , 
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5.00 (d, IH), 7.50 (s, IH), 7.78 (dd, 2H) , 7.99 (dd, 2H) , 

8.10 (s, IH) . 

MS (m/z) / M+l= 335 

HPIiC (uv piirity, X= 214 nm) = 96.6% 

^ Example 177: Rl= 3-cyclohexene, R2= metHyl, R3= 4-benzaiaide 
4- [5- {Cyclohex-3-enylimino) -4-inethyl-4, 5-dihydro- 
Cl, 3 ,41 thiadiazol-2-yll -benzamide 

TO a solution of 4- [5- (Cyclohex-3-enyliniiiio) -4-niethyl-4,5- 
10 dihydro-[l,3,4]thiadiazol-2-yl]-benzonitrile from protocol 
176 (0.94 tnmol, 280 tng) in ethanol (41 ttd) , a solution of 
NaaCOa [3N] (12.3. mmol, 4.1 ml), and a solution of H2O2 at 
30% in water (3.33 ml) were- added. The mixture was stirred 
.. - overnight at room temperature and concentrated under reduced 
15 pressure. The residue was stirred in water several hours, 
filtered, and dried under vaccum to afford the pure product. 
Yield= 64% 

^H-NMR {400MHz, DMSO) 8 PPm: 1.48-1.65 (m, IH) , 1.72-2.35 
(m, 5H), 2.82-2.92 (m, IH) , 3.55 (s, 3H) , 5.65 (t, 2H) , 7.50 
20 (s, IH), 7.71 (dd, 2H). 7.95 (dd, 2H) , 8.09 (s, IH) ^ 
MS (m/z) / M+l= 315 '. .... ; ' 

HPLC (uv purity, X- 214 nm) = 96.1% 

Kxanple 178: Rl- (IR* , 3R*) -3-hydroxy-cyclohexyl, R2= methyl, 
25 R3- 4- (lH-tetrazol-5-yl) -phenyl 

(1R*,3R*) -3 -{3 -Methyl- 5- [4- (lH-tetrazol-5-yl) -phenyl] -3H- 
[1,3,4] thiadiazol - 2 -ylideneamino } - cyclohexanol 

To a solution of I52-a (1-27 mmol, 400 tng) in toluene (3 
ml), sodium azide (1.65 mmol, 108 mg) and triethylamine 

30 hydrochloride (1.65 mmol, 228 mg) were added and the mixture 
was warmed at reflux during 24 hours. The reaction mixture 
was cooled at room ten5)erature, acidified with a solution of 
HCl '[O.IN], and then basified at pH=6-7 with a saturated 
solution of NaHCOa • The aqueous phase was extracted with 

35 dichloromethane and the organic layer was washed with a 
saturated solution of NaCl, dried over magnesium sulfate, 
filtered and concentrated under reduced pressure. The 
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residue was chromatographed on silica gel column using a 
gradient, of dichlorotnethane containing from 0 to 20% 
methanol to afford the title cotnpoxind. 
Yield: 50% 

^H-NMR ( 400MHz, DMSO) : 6 ppm: 1.30-1.70 {m, 8H) , 3.00-3.15 
(m, IH), 3.50 (s, 3H) , 3.85-3.98 (m, IH) , 4.40 (s, IH) , 7.75 
(dd, 2H) , 8.10 (d, 2H) . 

MS (m/z) / M+l= 358 

HPLC (uv purity, \^ 214 nm) = 99.9% 

Exaxnple 179: Rl« 3 -( 6 -hydroxy) -benzoic acid, R2« methyl, R3a 
4 - chloro -phenyl 

3. [5. (4 -Chloro -phenyl) -3-inethyl-3H- [1,3,4] thiad±azol-2- 
ylideneamino] -2-hydroxy-benzoic acid 

The title compound was prepared by the procedure desribed in 
example 13. using ethanol as solvent and appropriate 
intermediates and reagents. .The residue was twice 
chromatographed on silica, gel eluting with dichlorome thane 
containing from 0 to 7% of methanol. The isolated product 
was washed with water to afford the desired product. 
Yield= 9.7% :" . . , 

^H-NMR (400MHz, DMSO) 8 PPm: 3.62 (s, 3H) , 6.80 (t, IH) , 
7.12 (d, IH), 7.40-7.46 (m, 3H) , 7.59 (d, 2H).. 
MS (m/z) / M+1 =362/364. 
HPLC (uv purity, 214 nm) : 98.36% 

Example 180 : Rl« 3-benzoic acid, R2= methyl, R3a 4-cyauo- 
phenyl 

3. [5- (4-cyano-phenyl) -3-methyl-3H- [1,3,4] thiad±azol-2- 
ylideneamino] -benzoic add 

A suspension of 1,3,4-thiadiazolium perchlorate (3c) (4.873 
ramol, 1.70 g) , 3 -aminobenzoic acid (4.87 mmol, 0.668 g) and 
triethylamine (4.873 mmol, 0.679 ml) in ethanol (20 ml) was 
refluxed for 3.5h. On cTOling, the solid formed was filtered 
off and washed with cold EtOH and ether. The solid was dried 
vmder reduced pressure to * give 1.25 g of the expected 
compound. 
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Yield= 76.2% 

' ^H-NMR (400MHZ, DMSO) 8 PPm: 3.87 (s, 3H) , 7.39-7.42 (m, 
IH), 7.60-7.65 (in, IH) , 7.70 (s, IH) , 7.78-7.82 (m, IH) , 
7.96-8.00 (d, 2H), 8.00-8.04 (d, 2H) . 
MS (m/z) / M+1 = 337/338 
HPLC (uv purity, X= 214 nni)= 93.22% 

Example 180.1s Rl= 3-benzoic acid, R2= methyl, R3» 4- 
benz amide 

) 3- [5- {4-earbanoyl-phenyl) -3 -methyl -3H- [1,3,4] thiadiazol-2- 
ylideneamino] -benzoio add 

Concentrated sulfuric acid (19.8 mmol, 1.06 ml) and water 
(0.13 ml) were respectively , added, at 0«»C, .. to 180 (0.595 
tnmol, 0.200 g) and the reaction mixture was heated at 80°C 

5 for lh30. Then, ice was added to the mixture and the formed 
precipitate was filtered off and purified by chromatography 
on silica gel, eluting with a mixture of acetic 
acid/dicloromethane/methanol (1.5/85/13.5). The isolated 
product was triturated in methanol and the solid was 

0 filtered off and dried linder vaccum to give the title 
product . ■ . I 

Yield=34% 

^-NMR (400MHz, DMSO) 8 PP™- 3.76 (s, 3H) , 7.30 (d, IH) , 
7.46-7.55 (m, 2H), 7.62 (s, IH) , 7.67 (d, IH) , 7.80 (d, 2H) , 
25 7.99 (d, 2H), 8.09 (s, IH) , 12.90-13.02 (d, IH) . 
MS (m/z) / M+l= 355/356 
HPLC (uv- purity, X= 214 nm) : 96.37% 

Example 181: Rl= 4-fluoro-3-benzoic acid, R2- methyl, R3= 4- 
30 (methylsulfonyl) -phenyl 

2-Pluoro-5- [5- (4-methanesulfonyl -phenyl) -3-methyl-3H- 
[1, 3 ,4] thiadiazol-2-ylideneaminol -benzoic acid 

181 was prepared by the procedure described in example 14 
(protocol A) with the appropriate reagents and using 1.0 eq 
35 of triethylamine. The reaction mixture was concentrated and 
the residue was purified by silica gel chromatography 
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eluting with dichlorotnethane and then a mixture . of 
dichloromethane/ MeOH/AcOH (98 /1-8 /0.2). 
Yield= 13% 

^H-NMR (4OOMH2:, DMSO) 5 ppm: 3.19 (s, 3H) , 3.57 (s, 3H) , 
5 7.11-7.19 (m, 2R) , 7.31-7.34 (m, IH), 3.50 , 7.79 (d, 2H) / 
7.85 (d, 211), 13.08-13.14 (b, IH) . 
MS (m/z) / M+1 = 408/409 
HPLC (uv purity, X= 214 nm) = 98.3% 

10 Exaxnple 182: Rla 3-carboxyllc acid cyclohexyl, R2s zaethyl, 
R3a 4- (xnethylsulfonyl) -phenyl 
3- [5- (4-methanesulfonyl -phenyl) - 3 -methyl -3H- 

[1,3,4] thiadiazol-2-ylideneainino] -cyclohexanecarboxylic. acid 
• * ■ 182 was prepared by the procedure described in example 14 
15 with the appropriate reagents and using 1.0 eq of 
triethylamine . The mixture was filtered and the filtrate was 
evaporated to dryness. The residue was. purified by silica 
gel chromatography eluting with CHCla/MeOH (93/7) to afford 
15 mg of the desired product. 
20 Yield- 1.52% 

^H-NMR (400MHz, DMSO) 5 PP^s 1.02-1.24 (m, 4H) , 1.58-1.70 
(m, 3H), 1.80-1.86 (m, IH) , 2.12-2.19 (m, IH) , 2.44-2.52 (m, 
. IH), 3.06 (s, 3H), 3.36 (s, 3H) , 7.70 (d, 2H) , 7.82' (d, 2H) , 
11.82-11.90 (b, IH) . 
25 MS (m/z) / M+1 « 395/396 

HPiiC (uv purity, X= 214 nm) : 98.76% 

Example 183: Rl= piperidin-l-yl, R2a methyl, R3= 4- 
(methylsulf onyl) -phenyl 
30 [5- (4-methanesulfonyl -phenyl) -3 -methyl -3H- [1,3,4] thiadiazol- 
2-ylidene] -piperidin-l-yl amine 

To a suspension of 1, 3, 4-thiadiazolium perchlorate (3b) 
(1.26 mmol, 0.5 g) in ethanol (6 ml) were added 1- 
aminopiperidine (2.5 mmol, 0.3 ml) then triethylamine (2.5 
35 mmol, 0,4 ml) and the mixture was maintained at 70«>C for 3 
hours. The mixture was concentrated under reduced pressure. 
The residue was taken into dichloromethane, washed twice 
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with water, concentrated ^mder reduced pressure and purified 
by chromatography on silica gel (99:1 DCM/MeOH) to give 0.2 
g of the title corapoxind. 
Yield = 45%. 

^H-NMR (400MHz, CDCI3) g ppm: 1.46 (s, 2H) , 1 . 68-1 . 71 (m, 4H) , 

2.77 (s, 4H), 3.07 (s, 3H) , 3.65 (s, 3H) , 7.81-7.83 (dd, 

2H) , 7.95-7.97 (dd, 2H) . 

MS (m/z) / M+l= 353.46. 

HPLC (uv purity, X= 214 nm)= 97.4% 

Example 184 » Rl- tetralxydro-pyraa-4-yl, R2- methyl, R3= 4- 
(methylsulf onyl) -phenyl 

[5- (4-Methanesulfonyl -phenyl) -3 -methyl-3H- [1, 3 , 4] thiadiazolr 
2-ylidene] - (tetrahydro-pyran-4-yl) -amine 

To a suspension of 1,3,4-thiadiazolium perchlorate (3b) (0.7 
mmol, 0.3 g) in ethanol (4 ml) were added 4- 
aminotetrahydropyran (1.4 mmol, 0.3 g) and triethylamine (3 
mmol, 0.4 ml). The mixture was maintained for 3 hours at 
70»C, concentrated ronder reduced pressure. The residue was 
taken into dichloromethane, washed once with water, 
concentrated under reduced pressure and , purified by 
chromatography on silica gel (99:1 DCM/MeOH) and washed with 
ethyl acetate and heptane to give 23 mg of the expected 
compound. L . I 

Yield= 30%. 

^H-NMR (400MHz, CDCI3) 5 Ppm: 1.68-1.85 (m, 4H) , 2.88-2.95 
(m, IH), 3.07 (s, 3H), 3.47-3.57 (m., 2H) , 3.65 (s, 3H) , 
4. 01-4. 06 (m, 2H), 7.81 (d, 2H) , 7.97(d, 2H). 
MS (m/z) / M+1- 354.03 
HPLC (uv purity, X= 214 nm) = 100%. 

Exaniple 185* Rl= 3-benzoic acid, R2- methyl, R3= 4- 
acetylamlno -phenyl 

3- [5- (4 -Acetylamino -phenyl) -3-methyl-3H- [1,3,4] fchiadiazol-2- 
ylideneamlno] -benzoic acid 

A suspension of 1,3,4-thiadiazolium triflate (3d) (0.7 mmol, 
0.3 g) , triethylamine (2.1 mmol, 0.3 ml) and 3- 
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acetamidobenzoic acid (0.6 mmol, 0.077 g) in ethanol (20 ml) 
was refluxed overnight. The mixture was concentrated under 
reduced pressure, purified by chromatography on silica gel 
(95:5 DCM /MeOH) and washed with MeOH to give 0.01 g of a 
white solid. 
Yields 5% 

^H-NMR (400MHz, . DMSO) 8 PPms 2,06 (s, 3H) , 2.71 (s, 3H) , 
7.26 (d, IH) , 7.47 (t, IH) , 7.60-7.70 (m, 6H) , 10.18 (s, 
IH) . - 

MS (m/z) / M+l=368.95 

HPLC (uv purity, 214 nm) « 98% 

Kxasqple 186: Rl= trans -4 -hydroxy- cyclohexyl, R2= methyl, R3a 
4 - acetylamino -phenyl 

N-{4- [5- (treuxs-4-Hydroxy-cyclohe3cylimino) -4-methyl-4r 5- 
dihydro- [1,3,4] thiadiazol-2-yl] -phenyl}- ace taxnide 
A mixture of trans-4-aminocyclohexanol (0.28 iranol, 0.04 g) , 
triethyl amine (0.39 ramol, 0.06 ml) and 3 -methyl -2- 
methylthio[l,3,4]thiadiazolium triflate (3d) (0.14 mmol, 
0.05 g) were refluxed in ethanol (1ml) overnight. The 
mixture was concentrated under reduced pressure;.- The residue 
was tcdcen into dichloromethane, washed once with water, 
concentrated under reduced pressure and purified by 
chromatography on silica gel (95:5 DCM /MeOH) to give O.D14g 
of a white solid. 
Yields 30% 

^H-NMR (400MHz, DMSO) 5 PPm: 1.23-1.38 (m, 4H) , 1,76-1. 86 
(m, 4H ), 2.06 (s, 3H) , 2.45-2.60 (m, IH) , 4.52 (d, IH) , 
3.38-3.44 (m, IH) , 3.47 (m, 3H) , 7.58 (d, 2H) , 7.68 (d, 2H) , 
10.15 (s, IH) . 
MS (m/z) / M+1 = 346.87 
HPLC (uv purity, 214 nm) = 98.5% 

Exanple 187 x Rl= (1R*,3S*) -3-hydroxy-cyclohexyl^ R2b methyl, 
R3ss 4 -acetylamino -phenyl 

N«{4» [5- ( {1R*^3S*) -3 -Hydroxy- cyclohexylimino) -4-methyl-4, 5- 
dlhydro- [1,3,4] thiadlazol-2-yl] -phenyl}- ace tamide 
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187 was prepared by the procedure described in example 186 
(protocol A) . 

187 was purified by chromatography on silica gel with 
AcOEt : Cyclohexane (80:20) and washed with MeOH to give 0 . 15g 
5 of the expected compound. 
Yield= 20% 

^H-NMR (400MHz, DMSO) 8 PP^: 1.10-1.30 (m, 4H) , 1.55-2.00 
(m, 4H), 2.10 (s, 3H), 2.60 (m, IH) , 3.50 (m, IH) , 3.50 (s, 
'3H), 4.6 (d, IH), 7.60 (dd, 2H) , 7.60 (dd, 2H) , 10.15 
10 (s,lH). 

M+1 = 347.1 

Exan^le 188: Rla (IR*, 3R*) -3-hydroxy-cycloliexylr R2a methyl, 
' R3= 4 -acetylamino -phenyl 

15 N-{4- [5- ( (1R*,3R*) -3-hydroxy-cyclohexylimino) -4-methyl-4, 5- 
dihydro- [1,3,4] thiadiazol-2-yl] -phenyl }-acet amide 
To a suspension of 187 (0.4 ramol, 0.15 g) in DCM (2 ml) 
containing 4A molecular sieves (0.216 g) , N-methyl 
morpholine oxide (0.65 ramol, 0.76 g) under nitrogen 

20 atmosphere was added tetrapropylaramonium perruthenate (10% 
mol equiv., 15 rag). The resulting mixture ^ was stirred, 
overnight, filtered, washed with methanol and concentrated 
under reduced pressure. The residue was purified by 
chromatography on silica gel with DCM:MeOH (95:5) to give 

25 0 . 1 g of a ketone intermediate : N- {4- [4-Methyl-5- (3-oxo- 
cyclohexylimino) -4 , 5-dihydro- [1,3,4] thiadiazol-2-yll - 
phenyl } - ace t amide 
Yield* 71% 

^H-NMR (400MHz, DMSO) 8 ppm; 1-25 (m, IH) , 1.60-1.75 (m, 
30 2H), 1.85-2 (m, 2H) , 2.05 (s, 3H) , 2.3 (m, 3H) , 3.15 (m, IH) , 
3.5 (s, 3H), 7.55 (dd, 2H) , 7.70 (dd, 2H) , 10.15 (s,lH). 

To a solution of this ketone intermediate (0.15 ramol, 0.05 
g) in THF (2 ml) at ~70°C under nitrogen atmosphere was 
35 added a IM solution of L-Selectride in THF (0.2 mmol, 0.2 
mlj) . The resulting mixture was allowed . to warm up to room 
temperature over 1 hour, diluted with, dichloromethane, 
washed with water and concentrated under reduced pressure. 
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The residue was purified by chromatography on silica gel 
with AcOEttCyclohexane (80:20) to give 30 mg of the expected 

product . 
Yield= 60% 

5 ^H-NMR (400MHz, CDCI3) 6 ppm: 1.25-1.30 (m, " 3H) , 1.72-1.78 
(m, 5H),2.20 (s, 3H) , 3.11-3.14 (m, IH) , 3.58 (s, 3H) , 4.13 
(m, IH), 7.20 (S, IH), 7.52-7.60 (m, 4H) . 

MS (m/z) / M+l= 347.21 

HPLC (uv purity, X- 214 nm)= 98% 

Exaaple 189 . t Rl= (1R*,3R*) -B-hydroxy-cyclohexyl, R2= 
methyl, R3= 4-acetylainino-pyridiii-3-yl 

N-{S- [5- ( (IR*/ 3R*) -3 -hydroxy- cyclohexylimino) -4-methyl-4,5- 
' dibydro- [1,3,4] thiadiazol-2-yl] -pyridin-2-yl}-acetaiiiide 

15 The compound 189 was prepared by the procedxire described in 
example 14 (protocol A) . 

To a suspension of 1, 3,4-thiadiazolium perchlorate (3e) (0.5 
mmol, 2 g) in ethanol (20 ml) were added triethylamine (1.5 
mmol, 2 ml) followed by 3-aminocyclohexanol (0.8 mmol, 0.9 

20 ml) and the mixture was maintained at 70 »C overnight, 
concentrated under reduced pressure . The residue was taken 
into dichloromethane, washed twice with water, concentrated 
under reduced pressure and purified by chromatography on 
silica gel (20:80 cyclohexane /EtOAc) to give 0.03g of a 

25 white solid. 
Yield= 17% 

^H-NMR (400MHz, DMSO) 8 Ppm: 1.37-1.65 (m, 8H) , 2.11 (s, 
3H), 3.03-308 (m, IH) , 3.50 (s, 3H) , 3.91-3.92 (m, IH) , 4.41 
(d, IH), 8.01-8.03 (dd, IH) , 8.17 (d, IH) , 8.55 (d, IH) , 
30 10.75 (s, IH) . 

MS (m/z) / M+l= 348.3 

HPLC (uv purity, X= 214 nm) = 99.2% 

Exaii5)le 190 » Rl= 3 -cyaao -phenyl, R2= methyl, R3= 4-chloro- 
35 phenyl 

3_ [5_ (4-Chloro-phenyl) -3-methyl-3H- [1,3,4] thiadiazol - 2 - 
ylldeneamlno] -benzonltrlle 
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TO a suspension of 16.11 (4.14 mmol, 1.43 g) in pyridin (20 
ttiLV was added benzoyl chloride (8.28 mmol, 964 /iL) . The 
mixture was heated at reflux for 2 days. 

The solvent was concentrated under reduced pressure, the 
5 reaction mixture was retaken in an aqueous solution of 
NaHC03 and the crude product was extracted with 
dichloromethane . The compound was purified by chromatography 
on silica gel (eluted with cyclohexane/ethyl acetate: 80/20 
to 70/30) to give 1.25 g of the expected compound (92%) . 
10 hl-NMR (400 MHz, DMSOSPPm: 3-8 (s, 3H) , 7.40 (d, IH) , 7.48 
(s, IH), 7.52-7.60 (m, 4H) , 7.73 (d, 2H) . 
MS (m/z) / M+l= 327/329 
.., HPLC (uv purity, A,= 245nm)= 99.4% 

15 Exainple 190.1: Rl- 3- (lH-Tetrazol-5-yl) -phenyl, R2= methyl, 
R3= 4 -chloro -phenyl 

[5- (4 -Chloro -phenyl) -3 -methyl -3H- [1,3,4] thiacliazol-2- 
ylidenel - £3- (lH-tetrazol-5-yl) -phenyl] -amine 

A mixtxire of 190 (1.22 mmol, 0.4 g) , sodium azide (1.59 
20 mmol. 0.1 g) and triethylamine hydrochloride (1.59 mmol, 
0.22 g) in toluene (7 mL) was heated at 90«»C .with stirring 
under nitrogen atmosphere. After cooling, the reaction 
mixture . was poured in water and extracted with 
dichloromethane. To the aqueous layer, aqueous HCl 0. IN .was 

25 added until the pH is acidic (CAUTION I This has to be done 
under a well ventilated hood) . The precipitate was filtered, 
washed with ether and the resulting confound was 
cristallized in dichloromethane containing few drops of 
methanol to give 0.1 g of the desired compound 

30 Yield: 24% 

Hl-NMR (400 MHz, DMS0)5 PPm: 3.8 (s, 3H) , 7.28 (d, IH) , 7.55 
(d, 2H), 7.60 (t, IH), 7.70-7.77 (m, 4H) 
MS (m/z) / M+1 = 370/372 
HPLC (uv purity, X= 245 nm) - 99.7% 



35 



Example 190.2: Rl- 3 - (N-Hydroacycarbamimidoyl) -phenyl, R2= 
methyl, R3= 4 -chloro -phenyl 
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3- [5- ( 4 -Chloro -phenyl) -3 -methyl- [1,3^4] thiadiazol - 2 - 
ylideneamino] -N-hydroxy-benzamidine 

To a mixture of 190 (1.53 tnmol^ 0.5 g) and hydroxylamine 
hydrochloride (2.29 ramol, 0.156 g) in ethanol (13 niL) was 
added sodium hydroxyde (2.29 ramol, 0.09 g) dissolved in the 
minimum of water. The reaction mixtiire was heated at reflux 
for 24h with stirring. After cooling, the precipitate is 
filtered, washed with ethanol and dried under vacuum at 45**C 
to give 0.54 g of the desired compound 
Yield: 98% 

^H-NMR (400 MHz, DMSO) g ppm: 3.8 (s, 3H) , 5.76 (bs, 2H) / 

7.05 (dd, IH), 7.34-7.4 (m, 3H) , 7.54 (d, 2H) , 7.70 (d, 2H)-, 

9.6 (s, IH) . 

MS (m/z) / M+l= 360/362 

HPLC (uv purity, X= 245 nm) = 97.3% 

Example I90.3s Rl« 3- (5-hydroxy- [1^2,4] oxadiazol-3-yl) - 
phenyl/ R2= methyl, R3= 4-chloro-phenyl 

3-{3- [5- (4-cailoro-phenyl) -3-methyl-3H- [1,3,4] thiadiazol-2- 
ylideneamino] -phenyl} - [l,2,4]oxadlazol-5-ol 

A mixture of 190.2 (2.78 mmol, 0.1 g)^ and 1,1'- 
carbonyldiimidazole (5.56 mmol, 0.9 g) in anhydrous THF (2 
mL) was heated at reflux for 5h. After cooling, the- reaction 
mixture was concentrated and poured in water. 
Dichlorome thane was added and the precipitate 'was filtered 
and washed with methanol. The resulting mixture was purified 
by chromatography on silica gel (eluent 

dichloromethane/methanol : 98/2 + 1% acetic' acid) to give 
0.03 g of the desired product. 
Yield: 28% 

^H-NMR (400 MHz, DMSO) 5 ppm: 3.8 (s, 3H) , 7.20 (dt, IH) , 

7.50-7.55(m, 5H), 7.70 (d, 2H) . 

MS (m/z) / M+1 - 386/388 

HPLC (uv purity, 245 nm) = 98.2% 



EXAMPLE X: PROTOCOL C 
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15^ 

Exaicple 191: .Rl= cycloliexyl, R2= methyl, R3« 3-iDeth.yl-4- 
bromo -phenyl 

[5- (4-BroiQo-3-methyl-ph.enyl) -3-methyl-3H- [1,3,4] thiadiazol- 
5 2-ylidene] -cyclohexyl- amine 

191 was prepared by the procedure described in example 118 
(Protocol C) using appropriate intermediates and reagents. 
Yield=s 50.4 % 

^H-NMR (400MHz, CDCI3) 8 PPm: 1.21-1.51 (m, 5H) , 1.64-1.70 
10 (m, IH), 1.78-1.89 (tn, 4H) , 2.38 (s, 3H) , 2.56-2.64 (m, IH) , 
3.55 (S, 3H), 7.28 (d, IH) , 7.47 (s, IH) , 7.54 (d, IH) . 
MS (m/z) / M+l= 366/368 

1 Example I91.1: .Rla cyclohexyl, R2= methyl, R3= 3-methyl-4- 

1 5 cy ano - phenyl 

4- (5-Cyclohexylimino-4-methyl-4,5-dihydro- [l,3,4]*thiadiazol- 

2-yl) -2 -methyl -benzonitr lie 

To a solution of 191 (7.370 mmol, 2.7 g) in N-methyl-2- 
pyrrolidone (17ml), copper cyanide (13.267 ratnol, 1.19 g) was 

20 added and the mixture was heated at reflux for 3h. The 
mixture was cooled at room temperature, basified with a 
solution of aqueous ammonia (2N) - and stirred lOh at room 
temperature. The suspension was then filtered through Celite 
and the aqueous layer was extracted with ethyl acetate, 

25 washed with water and brine, dried (MgS04) / filtered and 
then concentrated under reduced pressure- The residue was 
purified by chromatography on silica gel, eluting with a 
gradient of dichloromethane containing from 0 to 1% of 
methanol • 

30 Yields 54.8 

^H-NMR (400MHz, CDCI3) S PPm: 1.22-1.59 (m, 5H) , 1.64-1.67 
(m, IH), 1.77-1.87 (m, 4H) , 2.57-2.67 (m, 4H) , 3.60 (s, 3H) , 
7.52 (d, IH), 7.56 (s, IH) , 7.63 (d, IH) . 

35 Example 191.2: Rl= cyclohexyl, R2= methyl, R3a 3-methyl-4- 
benz amide 

4- (5-Cyclohexylimino-4-methyl-4,5-dihydro- [1,3,4] thiadiazol- 
2 -yl) -2 -methyl -benz amide 



wo 02/28847 



PCT/EPOl/11330 



To a solution of 191.1 (0.320 mmol, 0.1 g) in ethanol (17 
ml), an aqueous solution of sodium carbonate 3N (3.424 mmol, 
1.14 ml) then a solution of hydrogen peroxide (5.60 ml) were 
added. The suspension was stirred for 2 days at room 
temperature, then heated at 40<>C for 8h. The mixture was 
poured into a solution of Na2S205. and evaporated to dryness 
then the crude material was diluted with water and extracted 
with dicloromethane. The organic layer was washed with water 
and brine, dried over MgS04, filtered and concentrated imder 
reduced pressure. 
Yield: 70% 

^H-NMR (400MHz, CDCI3) 5 ppni: 1.22-1.51 (m, 5H) , 1-60-1,68 
(m, IH) , 1.81-1.91 (*m, 4H) , 2.52 (s, 3H) , 2.59-2.69 (m, 
IH) , 3.60 (m, 3H), 5.64-5,83 (b, 2H) , 7.49 (s, 2H) , 7.48 (s, 
IH) . 

MS (m/z) / M+l= 331/332. 

HPLG (uv purity, X= 214 nm) : 97.28% 

Eacaiiple 192: Rla cyclohexyl, R2a znethyl, R3= 4-brcxmo-3- 
methoacy-phenyl 

[5- (4-Bromo-3-metlioxy-piienyl) -3-inethyl-2,3-dlhy4ro- 
[1,3,4] thiadiazol-2-yl] - eye lohexyl- amine 

To a mixture of 3-hydroxybenzoic acid (14.480 mmol, 2 g) in 
acetic acid (14.5 ml) and sulfuric acid (1.5 ml) at 50 °C, a 
solution of bromine (15.204 mmol, 0.780 ml) in acetic acid 
(7.2 ml) was added and stirred 30 min at 100"C. The reaction 
was allowed to room temperature and diluted with water. The 
aqpieous layer was extracted with ethylacetate, washed with 
water and brine, dried (MgS04) / filtered and concentrated 
imder reduced pressure to give the 4 -Bromo- 2 -hydroxy-benzoic 
acid (yield «100%) . 

To a solution of 4-bromo-3-hydroxybenzoic acid (14.480 mmol, 
2.600 g) in acetone (180 ml), potassium carbonate (62^.988 
mmol, 8.710 g) and dimethylsulf ate (31.422 mmol, 2.970 ml) 
were added. The reaction was stirred at room temperature for 
3 0 min and evaporated to dryness. The residue was then 
diluted with water and extracted with ethylacetate. The 
collected organic layer was washed with water and brine. 
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dried- (MgSO*) , filtered and concentrated xuider reduced 
pressure. 4-Bromo-3-methoxy-benzoic acid methyl ester was 
isolated by chromatography on silica gel eluting with 
cyclohexane containing from 0 to 20% ethylacetate (yield- 
47%) . 

To a solution of 4-Bromo-3-methoxy-benzoic acid methyl ester 
(6.875 ramol, 1.676 ml) in a mixture 1/1 of THF/ MeOH (15ml), 
lithium hydroxyde (7.553 mmol, 0.180 g) was added and the 
reaction was stirred at room temperature overnight before 
distillation of volatiles. The residue was diluted with 
water, acidified with a solution of HCl (IN) and stirred for 
Ih. The formed precipitate was filtered off, washed with 
water and petroleum ether to give 4-Bromo-3-methoxy-benzoic 
acid (Yield = 56%) . 

The title compound was prepared by procedure as described in 
example 117 (protocol C) starting from 4-Bromo-3-methoxy- 
benzoic acid. In this particular case, 

methyltrifluoromethanesulfonate (1.2eq) was added once and 
the basic aqueous layer was extracted with DCM. The crude 
was chromatographed on silica gel eluting with cyclohexane 
containing from 0 to 10% ethylacetate- The oil obtained was 
triturated in diethylether and the formed white solid was 
isolated by filtration. 

Yield = 26% (overall, the 2 steps). ' / 

^H-NMR (400MHz, CDCI3) 8 PPm: .1.20-1.46 (m, 5H) , 1.60-1.68 
(m, IH), 1.77-1.88 (m, 4H) , 2.58-2.68 (m, IH) , 3.59 (s, 3H) , 
3.96 (s, 3H), 7.02 (d, IH) , 7.22 (s, IH) , 7.53 (d, IH) 

Exaaple 192.1: Rl= cyclohexyl, R2- xnothyl, .R3= 3-Bieth03cy-4- 
) benzamlde 

4- (5-Cycloheaeyliiii±no-4-methyl-4,5-dihydro- [1,3,4] thiadiazol- 
2-yl) -2-iaet:hoxy-benzaiaide 

192 was reacted with copper cyanide by the. procedure 
described in example 191-1 and the formed intermediate was 
5 transformed to 192.1 following the following protocol: 

To a heterogeneous solution of this material (0.9134 mmol, 
0.300 g) in ethanol (50 ml), a solution of sodium carbonate 
(3N) (9.773 mmol, 3.258 ml) and hydrogen peroxide (13.3 ml) 
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were added and the reaction was heated at 40 °C for 1.5 days. 
The mixture was poured into a saturated solution of Na2S205 
and the solution was concentrated xinder reduced pressure.- 
The residue was diluted with water, extracted with 
5 dichloromethahe and the organic layer was washed with water 
and brine, dried over MgS04# filtered and then evaporated to 
dryness. The crude material was purified by chromatography 
on silica gel eluting with dichlorome thane containing from 0 
to 4% methanol. 
10 Yield: 25% 

^H-NMR (400MHz, CDCI3) 6 PP^n: 1.20-1.50 (m, 5H) , 1.76-1.88 
(m, 4H) , 2.59-2.69 (m, IH) , 3.60 (s, 3H) , 4.02(s, 3H) , 5.80- 
5.90 (b, IH), 7.25 (d, IH) , 7.34 (s, IH) , 7.62-7.67 (b, IH) , 
8.23 (d, IH) . ... 

15 MS (m/z) / M+l= 347/348 \ - ' 

HPLC (uv purity, X= 214 nm) : 97.61% 

Example 192.2: Rl= cyclohexyl^ R2a methyl^ R3« 3-hydroxy-4- 
benz amide 

20 4- (5-Cycloliexylixftixio-4-methyl-4/5-dlhydro- [1,3^4] thiadiazol- 
2-yl) -2-hydro3cy-benzamide 7 

To a mixture of 192.1 and n-tetrabutylammonium iodide (0.433 
mmol, 0.160 g) in anhydrous dichloromethane (2 ml) under 
nitrogen atmosphere at -78<>C, a solution of BCI3 lN^.,ii^ 

25' dichloromethane. (0.433 mmol, 0433 ml) was added and the 
reaction mixture was allowed to stir at -73°C for 10 min 
followed by 2h at O^C and lh30 at room temperature. Then, a 
solution of BCI3 IN in dichloromethane (0.433 mmol, 0433 ml) 
was added. After an additionnal lh30 of stirring at room 

30 temperature, the reaction was quenched with water and 
basified with a saturated solution of sodium bicarbonate 
before extraction with diclorome thane. The organic layer was 
washed with brine, dried over MgS04/ filtered and evaporated 
to dryness. The residue was chromatographed on silica gel 

35 eluting with dichloromethane containing from 0 te 4% of 
methcuiol to give the desired product. 
Yield= 26% 
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^H-NMR (400MHZ, CDCI3) 5 PPm: 1.21-1.50 (m, 5H) , 1.63-1.70 
(m, IH), 1.80-1.90 {m/4H), 2.58-2.68 (m, IH) , 3.60 (s, 3H) , 
5.70-6.20 (b, 2H), 7.18 (s, IH) , 7.24 (d, IH) , 7.38 (d, IH) , 
12.25 (s, IH) . 
5 MS (m/z) / M+l= 333/334 

HPIiC (uv purity, X= 214 nm) : 96.54% 

Example 193: Rl= cydohexyl, R2- methyl, R3= 3-n±tra-4- 

me thoxycarbonyl -phenyl 
10 4- (5-Cyclohe3cyliinino-4-inethyl-4,5-dihydro-Il,3,4] thiadiazol- 

2-yl) -2-ixitro-benzoic acid methyl ester 

193 was prepared by the procedure described in example 121 
• (protocol C) using the appropriate intermediates and 
reagents. In this particular case, triethylamine was not 
15 used and the expected product was isolated by filtration 
after treatment with a saturated solution of NaHCOa. 
Yield= 77% 

^H-NMR (400MHz, CDCI3) 5 PP^: 1.20-1.48 (m, 5H) , 1.64-1.70 
(m, IH), 1.80-1.90 (m, 4H) , 5.58-5.66 (m, IH) , 3.63- (s, 3H) , 
20 3.82 (s, 3H) , 7.80-7.84 (m, 2H) , 8.11 (s, IH) . 

Example 193.1: Rl= cydohexyl, R2- methyl, R3= 3-amino-4- 
me thoxycarbonyl -phenyl 

2-2toino-4- (5-cyclohexylimino-4-inethyl-4, 5-dihydro- 
25 [1,3,41 thiadiazbi-2-yl) -benzoic acid methyl ester 

To a solution of 193 (1.328 tnmol, 0.500 g) in ethanol (20 
ml), tin chloride dihydrate (6.641 mmol, 1.495 g) was added 
and the mixture was heated at reflux for 5h then allowed to 
stand at room teit5)erature overnight. The mixture was 
3 0 evaporated to dryness and the crude material was basifled 
with a saturated solution of sodium carbonate before 
extraction with dichloromethane . The organic layer was 
washed with brine, dried over * MgSO*, filtered and 
concentrated under vaccum. The residue was chromagraphed on 
35 - silica gel eluting with dicloromethane containing from O to 
2% of methanol to afford the desired compound. 
Yield: 65% 
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^H-NMR (400MHZ/ CDCI3) g ppm: 1.21-1,49 (m, 5H) , 1.60-1.69 
(m, IH), 1.80-1.90 (m, 4H) , 2.58-2.67 (m, 1H),3.60 (s, 3H) , 
3.89 (S, 3H), 5.77-5.83 (b, 2H) , 7.88-7.92 (m, 2H) , 7.89 (d, 
IH) . 

MS (m/z) / M+l= 347/349 

HPLC {uv purity, X= 214 nm) : 98.31% 

Example 193.2: Rl» cyclohexyl^ R2sa methyl, R3=s 3- 
ace ty lamlno - 4 -me tlioacycarbonyl -pbenyl 

2-Acetylamixio-4- (5-cyclohexylimino-4-methyl-4, 5-dlhydro- 
[1,3,4] thladlazol- 2 -yl) -benzoic acid methyl ester 

To a suspension of 193.1 (0.144 ramol, 0.05 g) in anhydrous 
toluene (2 ml) at 0°C, triethylatnine (0.150 ramol, 0.015 ml) 
and acetic anhydride (0.160 rtimol, 0.015 ml) were added. The 
reaction was allowed to stir at room temperature for 3 days 
and 5.4 more equivalents of acetic anhydride and 
triethylamine were added. After 2 days of stirring at room 
temperature the mixture was . evaporated to dryness and the 
residue was chromatographed on silica gel eluting with 
dichloromethane containing from 0 to 1% of methanol. 
Yield =89% T - - "* ■ 

^H-NMR {400MHz, CDCI3) 5 PPm: 1.21-1.49 (m,* 5H) , 1.60-1.67 

(m, IH), 1.76-1.88 (m, 4H) , 2.28 (s, 3H) , 2.60-2.70* (m, IH) , 
3.60 (s, 3H), 3.93 (s, 3H) , 7.45 (d, IH) , 8.03 (d, IH) , €.98 

(s, IH) , 11.10 (s, IH) . 
MS (m/z) / M+l= 389/390 
HPLC (uv purity, A,=214 nm) : 96.93% 

Example 193.3: Rl= cyclohexyl, R2= methyl, R3= 3-amino-4- 
benz amide 

2-Amino-4- (5-cyclohexylimiao-4-methyl-4, 5-dihydro- 
[1,3,4] thiadlazol-2-yl) -bexxzamide 

193 was modified following ' the procedure described in 
example 137.3 to afford the amide derivative with an overall 
yield 84%. The reduction of the nitro group to give 193.3 
was performed as described in example 193.1. In this 
particular case, the reactionnal mixture was basified with a 
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saturated solution of sodium carbonate then distilled. The 
crude was diluted in water and extracted with 
dicloromethane. The aqueous phase, saturated with brine, was 
then extracted with ethylacetate and the organic layer was 

5 dried over MgSO*, filtered and evaporated to dryness to give 
a residue which was purified by two consecutive 
chromatographies on silica gel, eluting first with 
dichloromethane/methanol (93/7) and the second purification 
made eluting with a gradient of cyclohexane containing from 

10 0 to 40% ethylacetate. 
Yield- 10% 

^H-NMR (400MHz, DMSO) 8 PPm: 1.27-1.40 (m, 5H) , 1.56-1.62 
(m, IH), 1.70-1.80 (m, 4H), 2.58-2.65 (m, IH) , 3.50 (s, 3H) , 
• 6.73-6.78 (m, 3H) , 7.00 (s, IH) , 7,10-7.20 (b, IH) , 7.61 (d, 
15 IH) , 7.75-7.85 (b, IH) . \ " _', 

MS (m/z) / M+l= 332/333 
HPLC (uv purity, X= 214 nm) : 95.83% 

Example 193.4: Rl= cycloheacyl, R2= methyl, R3- 4-oxo-3,4- 
2 0 diliydro-qiiinaaoline-7 -yl 

T- (5-Cyclohe3iyliinino-4-inethyl-4, 5-dihydro- CI, 3 .^1 thiadiazol- 
2-yl) -3H-quinazoliii-4-one 

A mixtiire of 193.1 (1.443 mmol, 0.500 g) and formamide (4 
ml) was stirred and heated at reflux for 2h before cooling 

25 at room temperature. The mixture was diluted with water and 
the precipitate was collected by filtration. The precipitate 
was washed with water and petroleum ether and purified by 
chromatography on silica gel, eluting with dichloromethane 
containing from 0 to 3% of methanol followed by an isocratic 

30 elution with dichloromethane/methanol (93/7) . 
Yield= 20% 

hj-NMR. (400MHZ, DMSO) 8 PP™: 1.20-1.40 (m, 5H) , 1.55-1.64 
(m, IH), 1.70-1.83 (ni, 4H) , 2.63-2.71 (m, IH) , 3.56 (s, 3H) , 
7.73. (s, IH), 7.00 (s, IH), 7.80 (d, IH) , 8.12-8.19 (m, 3H) , 
35 12.30-12.40 (b, IH) . 

MS (m/z) / M+l= 342/343 

HPLCf "(uv purity, X= 214 nm) : 95.19% 
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Example 1 9 3. 5 s Rl* cyclohexyl/ R2s methyl, R3= 4 -amino - 
quinazoline - 7 -y 1 

7- (5"Cyclohexyl±mino-4-methyl-4,5-d±hydro- [1,3,4] thiadiazol- 
5 2-yl) -c[uinazolin-4-ylamine 

A mixture of 193.4 (0.264 iranol, 0.090 g) , thionyl chloride 
(2 ml) and a catalytic amotmt of dime thy Iformamide was 
refluxed for 2h before distillation of ' solvents under 
reduced pressure. To the residue, a solution of NH3 (0.5N) 

.0 in dioxan (4 ml) was added and the mixture was heated in a 
sealed tube at 80 for 4 days. The mixture was then 
evaporated to dryness and the crude was diluted in a 
solution of acetic acid (0.1 ml AcOH in 10 rami H2O) , and 
extracted with dichlorome thane to remove the impurities. The 

15 aqueous phase was then basif ied * with a solution NaOH (O.IN) 
and then extracted with dichloromethane . The organic layer 
was washed with water, brine, dried over MgS04/ filtered and 
concentrated under reduced pressure" to give the desired 
product . 

20 Yields 7.5%1 

^H-NMR (400MHz, CDCI3) 5 PP^n: 1.29-1.50 (m, 5H) , 1.60-1.69 
(m/ IH), 1.79-1.90 (m, 4H) , 2.65-2.72 (m, IH) , 3.65 (s, 3H) , 
5.60-5.70 (b, 2H), 7.75 (d, lU) , 7.90 (s, IH) , 7.98. (d, IH) , 
8.67 (s, IH) . j - - 

25 MS (m/z) / M+l= 341/343 \ 

KPLC (uv purity, 214 nm) : 99.99% 

Bxanqple 193.6: Rl= cyclohexyl, R2a methyl, RBa 2,4-Dioxo- 
1,2,3,4- te trahydro - quinazoline- 7 -yl 
30 7- (5-Cyclohexylimino-4-inethyl-4,5-dihydro- [1,3,4] thiadlazol- 
2-yl) -lH-quinazoline-2,4-dione 

To a solution of .193.3 in THF (4ml), carbonyldiimidazole 
(0.464 mmol, 0". 080 g) was added and the reaction was heated 
at reflux overnight. Carbonyldiimidazole (0.464 mmol, 0.080 
35 g) was added and the mixture was kept at reflux for 24h. 
Then, the solvent was distilled and the residue was purified 
by chromatography on silica gel, eluting with a gradient of 
cyclohexane containing from 15 to 30%. The chromatographied 
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product was soliabized in ethylacetate and the organic layer 
was washed "with water. The collected organic layer was 
washed with brine, dried over MgS04, filtered and evaporated 
to dryness to give the title product. 
5 Yield= 13.3% 

^H-NMR (400MHz, DMSO) 5 PPm: 1.28-1.39 (m, 5H) , 1.56-1.64- 
(tn, IH), 1.72-1.82 (m, 4H) , 2.62-2.67 (m, IH) , 3.54 (s, 3H) , 
7.41-7.43 (m, 2H), 7.94 (d, IH) , 11.17 (s, IH) , 11.36 (s, 

IH) . . 
10 MS (m/z) / M+1 = 358/359 

HPLC (uv ptirity, X= 214 nm) : 96.70% 

Exaople 194: R1- cycloheacyl, R2= methyl, R3» 3-xnothoxy-4- 
sulfamoyl -phenyl 

15 4- (5-Cyclohexyliinino-4-inethyl-4, 5-dihydro- (1, 3,4] thiadiazol- 
2 -yl ) - 2 -methoacy-benzenesulf onamide 

The title compound was prepared by the procedure described 
in example 119 (protocol C) using the appropriate 
intermediates and reagents. The residue was purified by 
20 chromography on silica gel, eluting with dicloromethane 
containing from 0 to 2% of methanol. . . i 

Yield= 59% 

^H-NMR (400MHz, CDCI3) 5 Ppm: 1.21-1.49 (m, 5H) , 1.63-1.69 
(m, IH), 1.77-1.87 (m, 4H) , 2,59-2.67 (m, 1H) ,3.60 (s, 3H) , 
25 4.06 (s, 3H), 5.02 (s, 2H) , 7.20 (d, IH) , 7.40 (s, IH) , 7.90 
(d, IH) . 

MS (m/z) / M+1 = 384/386 

HPLC (uv purity, 3l= 214 nm) : 99.99% 

30 Example 195: Rl= cyclbhexyl, 112- methyl, R3= 4-methoxy-3- 
sul f eunoyl -phenyl 

5- (5-cycloheayHmino-4-methyl-4, 5-dihydro- [1,3,4] thiadiazol- 
2-yl) -2-mathoxy-bensenesul£onamlde 

The title compound was prepared by procedure as described in 
35 exanple 118 (protocol C) using the appropriate intermediates 
cuid reagents. 
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In this particular case, the residue obtained after 
extraction and distillation was triturated with methanol and 
the precipitate was filtered off and purified by silica gel 
chromatography, eluting with a mixture of cyclohexane/ • 
5 ethylacetate (1/1) - 
Yield« 9%. 

^H-NMR (400MHz, CDCI3) 6 PPm: 1.30-1.50 (m, 5H) , 1.62-1.70 
(m, IH), 1.80-1.90 (m, 4H) , 2.58-2.65 (m, IH), 3.58 (s, 3H) , 
4.02 (s, 3H), 5.10 (s, 2H), 7.09 (d, IH) , 7.80 (d, IH) , 8.12 
10 {s, IH) . 

MS (m/z) / M+1 = 383/384 

HPLC (uv purity, X= 214 nm) : 99.38% 

Example 196: Rl= S-methoxycarbonyl-phenyl, R2« methyl, R3 = 
15 3 - cy ano - phenyl 

3- [5- (3 -Cyano -phenyl) ~ 3 -methyl -3H- [1,3,4] thlad±azol-2- 
ylldeneamino] -benzoic acid methyl ester 

To a solution of 7j (1.25 tranol, 0.42 g) in anhydrous dioxane 
(14 mL) , was added methyltrif luoromethane sulfonate (1-5 

20 ramol, 142 ^1) • The resultant mixture was stirred for 24h at 
room temperature. To this solution was added 
methyltrif luoromethane sulfonate (0.45 mmol, 43 ^1) to 
ensure con^)letion of the reaction. The solvent was removed 
by distillation under reduced pressure to* give a crude 

25 material which was basified with an aqueous saturated 
solution of NaHCOa and extracted with dichloromethane . The 
organic layer was dried over Na2S04, filtered and 
concentrated. The crude material was purified by 2 sucessive 
flash chromatographies (eluent : dichloromethane/methanol 

30 95/5 and cyclohexane/ethyl acetate 90/10) to give the 
desired conpoxind 0.23 g (yield 53%). 

^H-NMR (400 MHz , DMSO) § PPni: 3.75 (s, 3H) , 3.86 (s, 3H) , 
7.34 (d, IH), 7.54 (t, IH) , 7.61 (s, IH) , 7-67-7.70 (m, 2H) , 
7.94 (d, IH), 8.02 (d, IH) , 8.12 (s, IH) . 
35 MS (m/z) / M+1: 351/353 
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Exair5)le Z96.1: Rl= 3-benzoic-acid, R2= methyl, R3= 3-cyano- 
phenyl 

3- [5- (3-Cyano-phenyl) -3 -methyl -3H- [1,3,4] thiadiazol-2- 
yl j.cle]ieami.&o] -benzoic acid 
5 A mixtxire of 196 (3 tng, 8.56 inmol) and potassium hydroxyde 
(IN in water, 12.8 mmol, 12.8tnL) in tetrahydrofuran (90 ml) 
was stirred at room temperatvire , overnight. The reaction 
mixture was heated at reflux for Ih. After cooling, the 
reaction mixture is concentrated, water is added (2 mL) and 
10 a solution of HCl (IN in water, 12.8 nunol, 12.8 inL) is 
added. The precipitate is collected by filtration and washed 
auccesively with water and with ether before being dried 
under . vacuum at 45«C. The compound was purified by- flash 
^ chromatography (eluent: dichloromethane/methanol 99/1 +1% 
15 acetic acid) to give 2.38 g of the title product 
Yield: 83% 

'•H-NMR (400 MHz , TMSO) 5 ppm : 3.8 (s, 3H) , 7.31 (d, IH) , 
7.51 (t, IH), 7.61 (s, IH), 7.65-7.69 (m, 2H) , 7.93 (d, IH) , 
8.01 (d, IH), 8.11 (s, IH) , 13.06 (s, IH) . 
20 MS (m/z) / M+1 - 337/338 

HPLC (uv purity, X'' 245 nm) : 99.6% 

Example 197 j Ri= 3 -methoxycarbonyl -phenyl, R2= methyl, R3 = 
2-pyridyl 

25 3- [3-Methyl-5-pyridin-2-yl-3H- [l,3,41thladiazol-2- 
ylideneamino] -benzoic acid methyl ester 

To a solution of 7k (1.76 mmol, 0.55 g) in anhydrous dioxane 
(14 irtL) and triethylamine (1.76 mmol, 264 /xL) , 
methyl trifluoijomethane sulfonate (1.76 nunol, 199 ^L) was 

30 added. The resultant mixture was stirred for 24h. To this 
solution was added methyltrif luoromethane sulfonate (0.53 
mmol, 60 jili) and triethylamine (0.53 tnmol, 79.2 (iW to allow 
- ' reaction to" completion. The solvent was removed by 
distillation under reduced pressure to give a crude material 

35 which was basified with an aqueous saturated solution of 
NaHC03 and extracted with dichloromethane . The organic layer 
was dried over Na2S04, filtered and concentrated. The crude 
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material was purified by filtration on silica gel (eluent: 
dichloromethane) to give the desired compound. 
Yield: 28% 

^H-NMR (400 MHz, DMSO) 5 ppm: 3.76 (s, 3H) , 3.86 (s, 3H) , 
7.35 (dd, IH) , 7.48-7.54 (m, 2H) , 7.64-7.68 (m, 2H) , 7.96- 
8.00 (m, 2H) , 8.58 (d, IH) . 
MS (m/z) / M+1: 327/329 

Example 197. Is Rl a3 -benzoic -acid, R2b methyl, R3» 2-Fyridyl 
3- [3-Methyl-5-pyridin-2-yl-3H- [1,3,4] tliiadiazol-2- 
ylideneazaino] -benzoic acid 

A mixture of 197 (16 g,0.49 mmol) and potassium hydroxyde 
(IN in water,- 0.58 mmol, 0.58 mL) in tetraiaydrofuran (3ml) 
was stirred at room temperature for 48h. The reaction 
mixture was heated at reflux for 2h, After cooling, the 
reaction mixture is concentrated, water is added (5 raL) , the 
aqueous layer was extrated with dichloromethane and 
neutralized with a solution of HCl (O.IN in water). The 
precipitate is collected by filtration and washed 
successively with water and with ether before being dried 
under vacuum at 45°C to give 0.08 g of the title product. 
Yield: 54% 

^H-NMR (400 MHz , DMSO) 5 Ppm: 3.8 (s, 3H) , 7.31 (d, IH) , 
7.47-7.49(m, 2H) , 7.64-7..66 (m, 2H) , 7.96-7.98 (m, 2H) , 8.58 

(d, IH) :" V ' " - -""i 

MS (m/z) / M+l= 313/314/315 

HPLC (uv purity,. X= 245 nm) : 97.6% 

Example 198: Rl= 3 -benzoic- acid, R2= methyl, R3» 4-Chloro-3- 
sul famoyl -phenyl 

3- [5- C4-Chloro-3-sulf amoyl-phenyl) -3-methyl-3H- 
[1,3,4] thladlazol-2-ylldeneaxalno] -benzoic acid 

198 was prepared by the procedure described in example 196.1 
"using the appropriate intermediates and reagents. In this 
particular case, the ester intermediate was basified with 
triehylamine . The title product was isolated by 
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Chromatography on silica gel, eluting with ethylacetate / 
cyclohexane (15/85) . 
Yield=19% (2 steps) 

^H-NMR (400iyiHz, DMSO) S PPt^l: 3.73 (s, 3H) , * 3 . 85 (s, 3H) , 
5 7.35 (d, IH), 7.54 (t, IH), 7.62 (s, IH) , 7.70 -7,80 (m, 
4H), 7.86 (d, IH), 8.24 (s, IH) . 
MS (m/z) / M+1 = 439/441 

Then, A solution (IN) of potassium hydroxide (1.139mmol, 
10 1.14ml) was. added to' a solution of the ester derivative 
(0,456mmol, 0,2g) in THF (5ml) and the mixture was stirred 
overnight. The reaction mixture was evaporated to dryness 
and the residue was diluted in ethanol and acidified with a 
• ^ solution (6.9N) of HCl in ethanol (0.165ml). The mixture was 
15 stirred at RT for 5h and the solvent was distilled under 
reduced pressure. The crude material was chromatographed on 
silica gel, eluting with a gradient of dichloromethane 
containing from 5 to 25% methanol. The isolated product was 
solubilized in THF and filtered through a pad of silica gel 
20 and the filtrate was evaporated to dryness to afford the 
desired product. " 1 

Yield = 37%. 

^H-NMR (400MHz, CDC13) 5 PPtn: 3-74 (s, 3H) , 7.24 • (d, IH) , 
7.45 (t, IH), 7.62 (s, IH) , 7.66 (d, IH) , 7.73-7.80 (m, 3H) , 
25 7.84 (d, IH) , 8.23 (s, IH) . 
MS (m/z) / M+l=- 425/427 
HPLC (uv purity, 214 nm) : 94.86% 



30 EXAMPLE It PROTOCOL D 

E3caiis>le 199 s Rla cyclohexyl^ R2b methyl, R3a 4 -cyano -phenyl 
4- (5-Cyclohexyliiaino-4-methyl-4,5-dihydro- [1,3,4] thiadiazol- 
2-yl) -benzonltrile 

35 Cottrpound 199 was prepared by the procedure described in 
exemple 115 (protocol D) . 
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To a mixture of 4-cyanobenzoic acid (74.8 tnmol, 11 g) , 2- 
methyl thiosemicarbazide 5a (74.8 mmol, 13.42 g) in anhydrous 
dioxane (110 mL) at 70°C, POCI3 (89.65 mmol, 76.76 ml) was 
added and the mixture was. warmed at 95 °C for 4 hours. The 
5 solvent was removed by distillation under reduced pressure 
to give a crude material which was basified at pH 8-7 with a 
saturated solution of NaHCOa. The aqueous phase was 
extracted with dichoromethane . The organic layer was washed 
with water and saturated solution of NaCl, dried over 
10 magnesium sulfate, filtered and distilled to give a residue 
which was purified by silica gel chromatography (eluted with 
* a gradient of cyclohexane/ethyl acetate finishing ,with the 
ratio 90/10) to afford 8.5 g of the title compound- 
Yield: 42% 

15 ^H-NMR (400MHz, DMSO) 5 PPi^n: l'. 15-1.40 (m, 5H) , 1,55-1,65 
(m, IH), 1.70-1.83 (m, 4H) , 2.57-2.70 (m, IH) , 3.55 (s, 3H) , 
7.82 (dd, 2H) , 7.93 (dd, 2H) , 

Escanple 199.1: Rl« cyclohexyl, R2« methyl, R3a 4-(lH- 
20 tetrazol-5-yl) -phenyl 

C!yclohexyl-{3-m©thyl-5- [4- (IH-tetrazol-S-yl) -pl^enyl] -3H- 
[1,3,4] thiadiazol-2-ylidene}-ainine 

To a solution of 199 (1.67 mmol, 500 mg) in toluene (2 ml), 
sodium azide (2.18 mmol, 142 mg) , triethylamine 

25 hydrochloride (2.18 mmol; 300 mg) were added and the mixture 
was warmed at reflux during 24 hours. The reaction mixture 
was cooled at room temperature, acidified with a solution of 
HCl [O.IN], and then basified at pH=6-7 with a saturated 
. solution of NaHCOa. The aqueous phase was extracted with 

30 ethyl acetate and the organic layer was washed with a 
saturated solution of NaCl, ' dried over magnesium sulfate, 
filtered and concentrated under reduced pressure. The 
residue was chromatographed on silica gel column using a 
gradient of dichl or ome thane containing from 0 to 20% 

35 methanol to afford the title compound. 
Yield: 61% 
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^H-NMR (400MHz, DMSO) 5 PP™s 1.20-1.42 (m, 5H) , 1.55-1.65 
(m, IH), 1.70-1.85 (ra, 4H) , 2.60-2.72 (m, IH) , 3.55 (s, 3H) , 
7.85 (dd, 2H), 8.13 (dd, 2H) 
MS (m/z) / M+l= 341/342 
HPLC (uv purity, X - 214 iim)= 99.9% 

Baceunple 1100: Rl= cycloheacyl, R2= methyl, R3= 4 -nitro -phenyl 
Cydohexyl- [3-niethyl-5- (4-nitro-phenyl) -3H- [1,3,4] 
tliladiazol-2-ylidene] -amine 

1100 was prepared as described in exattqole 115 (protocol D) 
using the appropriate reagents. T»ie crude material was 
purified by silica gel chromatography eluting with a 
gradient of cyclohexane containing from 0 to 10% 
ethylacetate . 
Yield: 4.0% 

*H-NMR (400MHz, DMSO) 5 PPm: 1.20-1.40 (m, 5H) , 1.57-1.64 
(m, IH), 1.72-1.83 (m, 4H) , 2.61-2.91 (m, IH) , 3.56 (s, 3H) , 
7.89 (d, 2H) , 8.29 (d, 2H) . 
. MS (ra/z) / M+1 = 319/320 

Example I106.lt Rl= cycloheacyl, R2» methyl, -R3= 4-amino- 
phenyl 

4- (5-Cyclohexylimixio-4-methyl-4.5-dihydro- [1,3,4] thiadiazol- 
2-yl) -phenylamine 

Tin chloride dihydrate (93.278 mmol, 20.987 g) was added to 
a solution 1100 (18.656 tnmol, 5.940 g) in ethanol at 70»C 
and the mixture was refluxed for lh30. The mixture was then 
filtered on Celite and the filtrate was evaporated to 
dryness. The crude material was basified with a saturated 

I solution of sodium bicarbonate then extracted with ethyl 
acetate. The organic layer was washed with water and brine, 
dried over MgSO*, filtered and then evaporated to dryness. 
The residue was filtred through a pad of silica gel with a 
mixture of dichloromethane/methanol (95/5) . 

5 Yield= 62% 
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1-70 

^H-NMR (400MHz, CDCI3) 5 Pptn: 1.19-1.37 (m, 5H) , 1.56-1.63 (m, 
IH), 1.70^1.80 (b, 4H), 2.56-2.74 (tn, IH) , 3.44 (s, 3H) , 
5.60 (s, 2H) , 6.58 (d, 2K) , 7.29 (d, 2H> . 
MS (m/z) / M+l= 289/290 
5 HPLC (uv purity, X= 214 run) : 97.61% 

Exan^le X100.2: Rl= cyclohexylr R2= methyl, R3= 4- (N-cyano- 
N' - (2-dlmethylamlzioethyl) carboxizoidaxalde) -phenyl 
[5- (4- (N-cyano-N^ - (2-dl]nethyla2iilnoethyl) -carboxlmldaxnlde) - 
10 phenyl) -3 -methyl- 3H- [1,3 , 4] thladiazol-2-ylldenel -cyclohexyl- 
amlne 

To a solution of diphenylcyanocarbonimidate (0.364 mtnol, 
0.087 ramol) in acetonitrile (1 ml) at IQ'^C, 1100. 1 (0.347 
ramol, 0.1 g) was added and the reaction mixture was heated 

15 at 80^C for 15h. leq. of carbonimidiate was added and the 
mixture was kept at 80**C for an additional 5h before 
evaporation of volatiles. The residue was mixed with ethanol 
(2 ml) and N,N- dimethyl ethylene diamine (0-34 mmol, 0.038 
mg) • The mixture was stirred at room temperature for 15h and 

20 heated at reflux for 5h. On cooling to room temperature, the 
precipitate formed was filtered off and purified by silica 
gel chromatography eluting . with a gradient of 
dichlorome thane containing from 2 to 5% methanol. 
Yield=s 32% 

25 ^H-NMR (40 0MHz, CDCI3) 6 PP^- 1.16-1.41 (m, 5H) , 1.50-1.70 (m, 
IH) , 1.80-1.91 (m, 4H) , 2.35 (s, 6H) , 2.50-2.60 (m, 3H) , 
3.31-3.38 (m, 2H) , 3.55 (s, 3H) , 6.00-6.10 (b, IH) , 7.30 (d, 
2H) , 7.52 (d, 2H) . 
MS (m/z) / M+1 = 427/428 

30 HPLC (uv purity, 214 nm) : 97.23% 

BxazE^le Z100.3: Rl= cydohexyl, R2a methyl, R3b 4 -acetazEd.de - 
phenyl 

N- [4- {5-Cyclohexyllmino-4-ittethyl-4, 5-dlhydro- 
35 [1,3,4] thladlazol-2-yl) -phenyl] -acetamide 

To a solution of 1100. 1 (0.347 mmol,0.1 g) in ^presence of 
triethylamine (0.361 mmol, 0.051 ml) in anhydrous toluene (3 
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ml) at O^C, acetic anhydride (0.382 tnmol, 0.036 ml) was 
added and the reaction mixture was stirred at room 
ten?>erature for 2 Oh and then concentrated to dryness. The 
residue was mixed with a saturated solution of sodium 
5 bicarbonate and then the aqueous mixture was extracted with 
dichloromethane . The organic layer was washed with water, 
brine, dried over MgS04, filtered and evaporated to dryness. 
The residue was purified by silica gel chromatography 
eluting with a mixture of methanol /dichloromethane (2/98) . 
10 Yield=22% . 

^-NMR (400MHZ, CDCI3) 5 PPm: 1.22-1.45 (m, 5H) , 1.58-1.68 
(m, IH), 1.80-1.88 (m, 4H) , 2.21 (s, .3H) , 2.58-2.64 (m, IH) , 
3.60 (3H, s),7.20 (s, IH) , 7.52-7.62 (m, 4H) . 
MS (m/z) / M+1 - 331:332 
15 HPLC (uv purity, X= 214 ran): 95.24% 

Example 1100.4: Rl= cyclohexyl, R2= methyl, R3= 4- (bis- 
ethylesulfonyl- amino) -phenyl 

[5- (4- (bis-ethylsulfonylamino) -phenyl) -3-methyl-3H- 
20 [1,3,4] thladiazol - 2 -ylidene] - cyclohexyl - amine 

To a solution of 1100. 1 (0.347 mmol, ^.0.1 g) in 
dichloromethane (5 ml) with triethylamine (0.520 mmol, 0.072 
ml),, chlorosxilfonyl chloride (0.590 mmol, 0.057 ml) was 
added at 0«C and the mixture was stirred at rpom 
25 temperature for 4h30 before evaporation to dryness under 
reduced pressure. The crude material was purified by silica 
gel chromatography eluting with a gradient of 
dichloromethane containing from 0 to 5% methanol. 
Yield= 76% 

30 ^H-NMR (400MHz, CDCI3) 5 PP«>= 1.20-1.52 (m, IIH) , 1.61-1.68 
(m, IH), 1.80-1.89 (m, 4H) , 2.S9.-2.68 (m, IH) , 3.58-3.64 (m, 
7H),7.40 (d, 2H) , 7.70 (d, 2H) . 
MS (m/z) / M+l= 473/475 
HPLC (uv purity, X= 214 nm) : 98.68% 



35 



Bxainplo 1100.5: Rl= cyclohexyl, R2= methyl, R3= 4-(l-(2- 
dlmethylaminoethyl) amino-2-nitro-vinylainino) -phenyl 
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[5- (4- (1- (2-dime1:hylaminoethyl) aiaino-2-nitro-vinylainino) - 
phenyl) -3-methyl-3H- [1,3,4] thiadiazol-2-yl±denel -cyclohexyl- 
axnlne 

To a solution of 1 , 1-bis (methYlthio) -2-nitroethylene (1,041 
tnmol, 0.172 g) in acetonitrile (1 ml), at 75^0, IlOO-l 
(0.347 Ttunol, 0.1 g) was added and the reaction was heated at 
refliix for 7h. The reaction mixture was then evaporated to 
dryness and the crude material was purified by silica gel 
chromatography eluting with a gradient of dichloromethane 
containing from 0 to 5% of methanol to give the desired 
intermediate (0.09 g, yield: 64%). 

A mixture of ethylenediamine (0.133 mmol, 0.017 ml) and this 
intermediate (0.111 mmol, 0.045 g) in . ethanol (2 ml) was 
heated at reflux for 3h. The mixture was concentrated under 
reduce pressure to give a residue which was purified by 
silica gel chromatography eluting with dichloromethane 
containing 2% methanol. 
yield« 90% 

^H-NMR (400MHz, CDCI3) 8 PPm: 1.23-1.49 (m, 5H) , 1-65-1.70 (m, 
0 IH) , 1.78-1.88 (ra, 4H) , 2.45 Cs, 6H) , 2.57-2.71 (m, 3H) , 
3.51-3.61 (m, 5H), 6.66 (s, IH) , 7.09 (d, 2H) , J. 60 (d, 2H) , 
10.55-10.62 (b, IH) , 12.28-12.40 (b, IH) . 
MS (m/z) / M+l= 446/447 

HPLC (uv purity, 214 nm) : 99.34% . 

Example 1100.6: Rl= cyclohexyl, R2=i methyl, R3« 4- (l-amino- 
2 -nitro-vinylamino) -phenyl 

(E) -W^- [4- (5-Cyclohexyliiaino-4-iBethyl-4, 5-dihydro- 
[l,3,4] thlad±azol-2-yl) -phenyl] -2-nitro-ethene-l, l-diamine 

0 The title product was prepared by the procedure described in 
example 1100.5 using a solution of ammonia (2N) in methanol 
(80 eq) instead of ethylenediamine. 

The desired product was isolated by chromatography on silica 
gel, eluting with a gradient of dichloromethane containing 
5 from 2 to 4 % methanol. 
Yields 83% 
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^H-NMR (400MHZ, CDCI3) 8 PPm: 1.20-1.47 (m, 5H) , 1.62-1.67 
(m, IH), 1.76-1.87 (tn, 4H) , 2.60-2.66 (m, IH) , 3.60 (m, 3H) , 
6.70 (s, IH), 7.24 (d, 2H), 7.67 (d, 2H) . 
MS (m/z) / M+1 = 375/376 
HPLC (uv purity, 214 ran): 94.09% 

. Example 1100.7: Rl= cycloliexyl, R2= methyl, R3= 4- {17-cyaiio- 
N'-methyl-carboxlmidamide) -phenyl 

[ 5 - (Xf - cyano -N • -methyl - 4 - carboximldamide -phenyl ) - 3 -methyl - 3H- 
[1, 3,41 thiadiazol-2-ylidene] - eye lohexyl- amine 
To a solution of diphenylcyanpcarbonimidate (0.364 iratiol, 
0.087 g) in acetonitrile (1 ml) at 70°C, IlOO-l (0.347 mmpl, 
, 0.1 g) was added and the mixture wae heated at 8OOC for 15h. 
^ One equivalent of diphenylcyanocarbonimidate was added and 
the. mixture was stirred for 5h. The mixture was concentrated 
under reduced pressure to give the intermediate which was 
used without further purification. The intermediate (0.416 
mmol, 0.300 g) in a solution (2N) of methylamine in MeoH 
(32.890 mmol, 16.64 ml) was refluxed for 8h then allowed to 
stand at room temperature for 2 days. The mixture was 
evaporated to dryness and the residue was- purified by 
chromatography on silica gel, eluting with a gradient of 
dichloromethane containing from 0 to 4% of methanol to give 
the desired product. 
Yield: 29% 

^H-NMR (400MHz, CDCI3) 5 Ppm: 1.20.-1.45 (m, 5H) , 1.62-1.67 
(m, IH), 1.76-1.87 (m, 4H) , 2.57-2.67 (m, IH) , 2.90 (d, 3H) , 
3.60 (m, 3H), 4.90-5.01 (b, IH) , 7.17-7.28 (m, 3H) , 7.69 (d, 
2H) . 

MS (m/z) / M+l= 370/371 

HPLC (uv purity, X= 214 nm) : 99.99% 

Example 1100.8* Rl- cyclohexyl, R2= methyl, R3- 4-(N-cyano- 
N* - amino -earboxlmidamlde) -phenyl 

C5- (4- (N-cyano-N' -amino- carboxlmidamide) -phenyl) -3 -methyl- 
3H- [1,3,41 thiadiazol-2-ylidenel -cycloheacyl- amine 



wo 02/28847 



PCT/EPOl/11330 



The title product was prepared by the procedure described in 
example 1100.7 using the same intermediate (0.416 mmol, 
0.300 g) and a solution (2N) of ammonia in methanol (32.89 
iranol, 16.64 ml). The desired product was purified by 
5 chromatography on silica gel eluting with a gradient of 
dichlorome thane containing from 0 to 7% methanol. 
Yield* 67% 

^H-NMR (400MHz, CDCI3) 8 PPm: 1.20-1.46 (m, 5H) , 1.60-1.66 
(m, IH), 1.78-1.88 (m, 4H) , 2.55-2.65 (m, lH)/3.58 (m, 3H) , 
10 6.10 (s, 2H) , 7.42 (d, 2H) , 7.55 (d, 2H) , 8.71 (s, IH) . 
MS (m/z) / M+1 = 356/357 
HPLC (uv purity, Jl= 214 nm) : 97.39% 

Exaiqple X100.9: Rl= , cy cloheacy 1 ^ R2= methyl, R3= 4- 
15 ethylsulfonylaxnino-phenyl 

Ethanesulfonic acid [4- (5-cyclohexyliiiiino-4-methyl-4, 5- 
dihydro- [1,3,4] thiadiazol-2-yl) -phenyl] -amide 

Ethylsulfonyl chloride (0.416 ramol, 0.040 ml) was added to a 
20 solution of 1100. 1 (0.347 mmol, 0.10 g) in dichloromethane 
at 0°C. The mixture was stirred for 12 h at room temperature 
then basified with a saturated solution of sodium 
bicarbonate. The organic layer was collected and 
concentrated under reduce pressure . The crude material '..was 
25 reacted with 1, l^bis (methyl thio) -2 -nitroethlene (2.690 mmol, 
0.445 g ,10 eq) at reflux in acetonitrile (5 ml) for 24 h. 
The solvent was then distillated under reduced pressure and 
the residue was purified by silica gel chromatography 
eluting with dichloromethane containing a gradient from 0 to 
30 10% methanol. 
Yield= 15% 

^H-NMR (400MHz, CDCI3) 8 PP^' 1-24-1.44 (m, 8H) , 1.62-1.68 
(m, IH), 1.78-1.87 (m, 4H) , 2.59-2.65 (m, IH) , 3.14-3.19 (q; 
2H), 3.60 (s, 3H), 6.44 (s, 2H) , 7.23 (dd, 2H) , 7.61 (dd, 
35 2H) . 

MS (m/z) / M+l= 381/383 

HPLC (uv purity, X= 214 nm) : 99.22% 
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Example 1100.10: Rl=: cyclohexyl, R2= methyl, R3= 4-irreido- 
ph.enyl 

[4- {5-Cyclohexylimino-4-methyl-4,5-dihydro- [1,3,4] 

5 thiadiazol-2-yl) -phenyl! -urea 

To a solution of 1100 -1 (0.348 mmol, 0.100 g) in THF (1 wl) , 
trimethylsilyl isocyanate (0.416 mmol, 0.488 ml) was added 
and the mixture was stirred at room temperature for 10 h and 
water was added. The organic layer was extracted with 

10 ethylacetate, washed with water, brine, dried over MgS04r 
filtered and then evaporated to dryness. The crude product 
was purified by chromatography on silica gel, eluting with a 
gradient of dichloromethane containing from 0 to 4% of 
methanol • 

15 Yield= 13% 

^H-NMR (400MHz, DMSO) 5 PPm: 1.24-1.39 (m, 5H) , 1.53-1-57 
(m, IH), 1.69-1.80 (m, 4H) , 2.57-2.65 (m, IH) , 3.47 (s, 3H) , 

5.92 (S, 2H), 7.50 (s, 4H),.8.79 (s, IH) . 
MS (m/z) •/ M+l= 332/333 
20 HPLC (uv purity, X= 214 nm) : 92.50% 

S 

Exanqple .IlOO.llj Rl= cydohexyl, R2= methyl, R3» 4-[3-(2- 
dlmethylamlno- ethyl) -ureido] -phenyl 

1- [4- (Cyclohexylimlno-methyl-4,5-dihydro- [1,3,4] thiadiazol- 

25 2-yl) -phenyl! -3- (2-dimethylainino-ethyl) -urea 

To a solution of 1100. 1 (0.347 mmol, 0.100 g) with 
triethylamine (1.041 mmol, 0.145 ml) in dichloromethane 
anhydrous (5 ml), was added a solution of phosgene (20% in 
toluene) (1.024 mmol, 0.487 ml) at O^C. The mixture was 

30 stirred at 0*»C for 10 min then allowed to raise to room 
teitperature for Ih and N,N- dimethyl -ethylene diamine (0-694 
tnmol, 0.076 ml) was added. After 20 h of gtirring at room 
temperature, the mixture was basified with a saturated 
solution of sodium bicarbonate then extracted with 

35 dichloromethane. The organic phase was washed with water, 
brine , dried over MgS04 .and evaporated under reduced 
pressure. The residue was chromatographed on silica gel 
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eluting with a mixture dichloromethane/methanol (95/5) to 
afford the tittle product. 
Yields 11% 

^H-NMR (400MHz, CDCI3) 5 PP^: 1, 20-1,50 (m, 5H) , 1.70-1.75 
(m, IH), 1.78-1.90 (m, 4H) , 2.33 (s, 6H) , , 2 . 58-2 . 68 (m, 3H) , 
3.30-3.40 (b, 2H), 3.60 (s, 3H) , 5.37-5.47 (b, IH) , 7.40 (d, 
2H) , 7.55 (d, 2H) . 
MS (m/z) / M+1 = 403/404 
HPLC (uv purity, 214 nm) : 99.99% 

Example 1101: Rl« cyclohexyl, R2a methyl, R3a 3-chloro-4- 
sul f amoyl -phenyl 

2 -Chloro-4- (5 -cyclohexyliniino-4-iiiethyl-4 , S -dihydro- 
[1,3,4] thladiazol-2-yl) -bezxzenesulfonaxnlde 

The title compoxind was prepared by the procedure described 
in example 115 (protocol D) using- the appropriate 
intermediates and reagents. 

The desired product was isolated by chromatography on silica 
gel, eluting with a gradient of cyclohexane containing from 
0 to 30% ethylacetate . 

Yield: 23% ' - .. . 

^H-NMR (400MHz, CDCI3) 8 PPtn: 1,21-1.49 (m, 5H) , 1.60-1.69 
(m, IH), 1.79-1.87 (m, 4H) , 2.59-2.69 (m, IH) , 3.60* (m, 3H) , 
5.10 (s, 2H), 7.58 (d, IH) , 7.80 (s, IH) , 8.10 (d, IH).;. _ 
MS (m/z) / M+1 = 388/389 
HPLC (uv purity, X.= 214 nm) : 98.32% 

Example 1102: Rl=cyclohexyl, R2b methyl, R3a 3-chloro-4- 
me thoxycarbonyl -phenyl 

2 - Chloro - 4 - ( 5 - cyclohexy lixnino - 4 -methyl -4,5- dihydro - 
[1,3,4] thiadiazol-2-yl) -benzoic acid methyl ester 

1102 was prepared by procedure as described in example 115 
(protocol D) using the appropriate intermediates and 
reagents. The desired product was isolated by cliromatography 
on silica gel eluting with a gradient of cyclohexane 
containing from 0 to 7% ethylacetate. (yield : 12%) 
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^H-NMR (400MHz, CDCI3) 5 Ppm: 1-21-1.48 (m, 5H) / 1.60-1.67 
(m, IH) , 1.78-1.87 (m, 4H) , 2.58-2.66 (m, IH) , 3.60 (s, 3H) , 
4.93 (S, 3H), 7.55 (d, IH) , 7.71 (s, IH) , 7.86 (d, IH) . 

5 Exan^le 1102 Rl= cyclohexyl, R2= methyl, R3= 3-chloro-4- 
benz amide 

2 - Chlor o - 4 - ( 5 - eye lohexylimino - 4 -methyl -4,5- dihydro - 
[1,3^4] thiadlazol-2ryl) -benzamide 

To a solution of 1102 (0.391 nimol, 0.147 g) in a mixture of 
0 THF/ MeOH (2 ml) (l/l) / Lithium hydroxyde (0.430 tnmol, 0.010 
g) was added and the raction mixture was allowed to stir for 
15h at room temperature. Lithium hydroxyde (0.430 tnmol, 
0.010 g) was added and the reaction was stirred for 24 h 
' ' before evaporation to dryness. The crude material was 
15 acidified with a solution of 'hCI (IN), stirred at room 
temperature for -3h and the mixture was then concentrated to 
dryness . • 

Toluene (5 ml) was added to the residue (0.273 ramol, 0.120 
g) followed by an addition of thionyl chloride (0.820 mmol, 

20 0.598 ml) and the mixture was heated at reflux overnight 
before distillation of volatiles under reduced ^pressure . The 
residue was poured into THF (5 ml) and cooled to O^C then a 
solution of concentrated ammonia (6.833 mmol, 0.448 ml) was 
added. The reaction was allowed to stir at room tempra.ture 

25 for 3 h and then the solvent was distilled. The residue was 
purified by chromatography on silica gel, eluting with 
dicloromethane containing from 0 to 1% methanol. 
Yield: 63% (overall) 

^H-NMR (400MHz, CDCI3) 8 PP^i: 1.20-1.48 (m, 5H) , 1.62-1.69 
30 (m, IH), 1.79-1.88 (b, 4H) , 2.58-2.67 (m, IH) , 3.60 (m, 3H) , 
5.86-5.93 (b, IH), 6.38-6.48 (b, IH), 7-57 (d, IH) , 7.70 (s, 
IH) , 7.87 (d, IH) . 

MS (m/z) / M+l= 351/353 ;~ . ! 

HPLC (uv purity, X= 214 nm) : 96.60% 

35 • 

Example 1103: Rl=. cyclohexyl, R2=: methyl, R3a 4-chloro-3- 

benz amide 
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I7g 

2 - Chloro - 5 - ( 5 - eye lohexy 1 imino - 4 -methyl -4,5- dihydro - 
[1,3,4] thiadiazol-2-yl) -benzam±de i 

The title compoiind was prepared by the procedure described 
in example 1102,1 using the appropriate intermediates and 
• 5 reagents (protocol D) . 
Yield: 47% 

^H-NMR (400MHz, CDCI3) S ppm: 1.20-1.42 (m, 5H) , 1.60-1.69 
(m, IH), 1.77-1.89 (b, 4H) , 2.55-2.65 (m, IH) , 3.60 (m, 3H) , 
5.89-6.00 (b, IH) , 6.30-6.40 (b, IH) , 7.46 (d, IH) , 7.68 Cd, 
10 IH) , 8.00' (S, IH) . 

MS (m/z) / M+1 = 351/353 

HPLC (uv purity, X= 214 nra) : 98.70% 

1 

._ — i* 

15 PROTOCOL E ; Intermediate 8 

Rla cyclohexyl, R2= atiethyl, R3« 4-methoxycarbonyl-phenyl 
1 - ( 4 -me thoxy c arbony 1 -benzoyl ) - 2 -methyl - 4 - eye lohexyl - 
thlosemlcarbazide 

To a stirred solution of 5a (2.517 ramol, 0.456 g) in 
20 pyridine (6nil) , inethyl-4 -chloro carbonyl benzoate 
(2.517nB[nol, O.SOOg) was added.- The mixtxire was stirred 24h 
at RT, and then the pyridine was distilled under reduced 
pressure. The residue was poured into water and extracted 
with dichlorome thane. The organic layer was washed wi.th 
25 water, brine, dried over MgS04 and concentrated to dryness 
to afford l.lOg of product. 

IH-NMR (400MHz, DMSO) 6 ppm: 1.15-1-25 (m, 5H) , 1.51-1.61 
(m, IH) , 1.61-1.71 (m, 2H) , 1.71-1.87 (m, 2H) , 3.28 (s, 3H) , 
3.9 (s, 3H), 4.10-4.21 (m, IH)', 8.00-8.10 (m, 4H) , 8.59 (d, 
30 IH) , 10,79 (S, IH) . 

EXAMPLE I ; PROTOCOL E 

* - - ■ ! 

Example 1104: Rl= eyclohexyl, R2a methyl, R3b 4- 
35 me thoxyearbonyl -phenyl 

4- (5-Cyclohexylimino-4-methyl-4,5-dihydro- [l,3,4]oxadiazol- 
2-yl) -benzole acid methyl ester 
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]-7q 

A stirred mixture of the previous intermediate 8 (2.517 
ramol, 1.10 g) and methanol (50 ml) was warmed until a 
homogeneous solution was obtained then mercury oxide (10.068 
mmol, 2.18 gV was added. After 18h at reflux, 3 more 
5 equivalents of HgO were added and the reaction was kept at 
reflux for an additionnal 6h then allowed to cool down to 
RT. The reaction was filtered through a pad of Celite and 
the filtrate was evaporated under reduced pressure . The 
crude material was purified by chromatography on silica gel 
10 eluting with cyclohexane containing from 10 to 20% 
ethylacetate . 
Yield= 44%. 

^H-NMR {400MHz, DMSO) 5PPtn: 1.1-1.4 (m, 5H) , 1.53-1.61 (m, 
• IH) , 1.69-1.80 (m, IH) , 3.30 (s, 3H) , 3.40-3.48 (m, IH) , 
15 3.88 (s, 3H), 3*85 (d, 2H) , 7,96 (d, 2H) , 8.08 (d, 2H) . 
MS (m/z) / M+1 «316/31B 

Exaii5)le 104.15 Rl« cycloliexyl/ R2= methyl, R3= 4 -benasamide 
4- (5-Cyclohexyliinlno-4-xnethyl-4r5-dlhydro- [1, 3,4] oxadiazol- 
20 2 -yl) "benzaxcd.de 

The title conpound was prepared by procedure described in 
example 137.3. The desired product was isolated by 
chromatography on silica gel eluting with dichloromethane 
containing from 1 to 2 % methanol. C" 

25 Yields 26 % (overall) • 

^H-NMR (400MHz, DMSO) 5 PPm: 1.17-1.40 {m, 5H) , 1.58-1.64 
(m, IH), 1.70-1.80 (m, 4H) , 3.30 (s, 3H) , 3.41-3.51 (m, IH) . 
7.50-7.55 (b, IH), 7.80 (d, 2H) , 8.00 (d, 2H) , 8.10-8.18 (b, 
IH) . 

30 MS (m/z) / M+1 «301/302 

HPLC (uv purity, X= 214 nm) = 99.9% 

The compounds of formula (I) disclosed in the examples are 
Buranturized in the following table: 
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18^2- 



Example 


Structure 




Example 


Structure 


13,18 






13,26 




13,19 


CI— V-^ ^ T 




14 


• OH 








.14,1 




13,20 








13,21 






14,2 




13,22 






IS 




13,23 






16 


OH o 


13,24 






16,1 




13,25 






16,2 
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110 


.xT' b 




115,2 


Ov N-N 

6 


110,1 






116 




111 


6 




117 


o 


112 






117,1 




113 


/ 




117,2 


' 6 


114 


/ 




118 


^ 6 


115 






118,1 


o 


115,1 






118,2 


o 
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1 / 

118,3 


HQ^ ^ 
HO A 

u 




119,3 


Cl-""^ ft K, 

0 


118,4 


HO 




119,4 




118,5 


O • 


119,5 




118,6 




119,6 




119 




119,7 




119,1 






119,8 


/ CI— ^S-^N 

6 


119,2 


1 




■ 119,9 


0 
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119,10 




120.2 






119,11 




120.3 




119,12 


o 


121 


.. o. 


119,13 


o 


121,1 


. OH 

: 0 




119,14 


6 


121,2 


6 


120 




121,3 


o 


120,1 




121,4 
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133 




137,1 


/ 

N HSI 

o 


134 


^ o 


137,2 




135 




137,3 

• 


/ 

N -N 

h/ Q 


135,1 


^ o 


137,4 




135,2 


O 


137,5 


# ■ 


136 


o 


137,6 




137 




137,7 
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137,8 




137,13-1 


V 


137.8-1 


N N Q 


137,14 


HO 


137^9 




137,15 




137,10 


o 


I37,15-a 


/ 

Ho-^Q HO 


137,11 




137,16 




137,12 


^NH f A 


I37,16-a 


F ^ 


137,13 




137,17 
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137,18 


F 




137,23 




137,19 


/ 




137,24 




137,20 


o 




137,25 


/ 

N-N 

o 


137,21 






137,26 


6 


137,22 


r 




137,27 
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19/ 



137,28 


Cr 


142 




137,28-1 




143 




1 137,29 


/ 


144 




1 138 


/ 

N-N 

O 


145 


/ 

} O-OH 


139 


O ' V==V---^ Asm 


146 




140 




I47-a 


V 


141 




147 -b 
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174,1 


0 






180,1 




175 


V 

H2N 






181 




176 


0 

H2N 




Op. 


182 


OH 


177 


y 






183 


0 


178 








184 




179 




cr 




185 




180 




-O 


OH 


186 
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187 


CH3 


191 




188 




191,1 


' \_) 


1 189 


/ 


191,2 




190 




192 




190,1 


N=N 


192,1 


0 /""-N^ 

HjN CO 


190,2 




192,2 




190,3 


OH 


193 


n 6 
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1^ 




193,1 


/ 


195 


0 


193,2 


V / 


196 




193,3 




196,1. 


^ ^\ OH 

0 


193,4 


^ 0 


197 




193,5 




197,1 


0 


193,6 


° " 0 


198 




194 




1:99 
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199,1 




1100,6 




1100 




1100,7 


Hi 


1100,1 




1100,8 




1100,2 




1100,9 




1100,3 


A O 


1100,10 




1100,4 




1100,11 




1100,5 




lioi 


/ 
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1102 


P 

/ ( 


^3 ; ,.' 


1102,1 






1103 




\ 


1104 




b 


1104,1 





Biological results 

In vitro inhibition of the phosphodiesterase 7 and of other 
5 phosphodiesterases 

' The capacity of the compounds of the invention to inhibit 
cyclic nucleotide phosphodiesterases was evaluated by 
measuring their ICso (concentration necessai^ to inhibit the 
10 enzymatic activity by 50 %) . 

PDE3A3, PDE4b3, PDE7A1 were cloned and expressed in insect 
cells Sf21 using the baculovirus e^^ression system. The 
source of PDE103 and of PDE503 were human cell lines 
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(respectively TPHl human monocytes and MCF7 human Caucasian, 
breast adenocarcinoma) . The various types of 
phosphodiesterases were obtained partially purified on an 
anion exchange column (Mono Q) according to a method adapted 
5 from Lavan B.E.,Lakey T., Houslay M.D. Biochemical 
Pharmacology, 1989, 38 (22), 4123-4136. 

Measurement of the enzymatic activity for the various typea 
of PDB was then made according to a method adapted from 
W.J. Thon5)son et al. 1979, Advances in Cyclic Nucleotide 
10 Research, Vol. 10 : 69-92, ed. G. Brooker et al . Raven Press, 
NY. 

The siibstrate used was cGMP for PDEl and PDE5 and cAMP for 
PDE 3, PDE 4 and PDE 7. The substrate concentration was 
*0.2iiM for PDE 1, PDB 3 and PDE 5, •0,25/zM for PDE 4 and 50nM 
15 for PDB 7. 

The enzymatic reaction was stopped after 1 hour for PDB 1, 
PDB 3 and PDB 5 and 10 minutes for PDB 4 and PDE 7. 
In order to deteSnmine their IC50, compounds of the invention 
were assayed at 8 concentrations ranging from 0.03nM to 

20 lOOpiM for PDE 4 and PDE 7 and at 6 concentration ranging 
from 0,1/iM to 30/iM for PDE 1, 3 and 5. j 
The IC50 (/iM) were determined for some of the corapoxands of 
the invention, and the results are summarised in the 
following table: i 

25 • 



Compounds 


ICso (PDE7) 


Compoxmds 


ICso (PDE7) 


11 


0,15 


127 


0,46 


12,1 


0,13 


128 


0,23 


13,25 


1,20 


129 


0,30 


14 


0,15 


130 


0,14 


17 


1, 05 


131 


0,23 


IB 


0,45 


132 


0,23 


19 


0,28 I 


133 


0,24 


110, 1 


1,30 


134 


0,63 


111 


0,98 


135 


0,58 


112 


0,2s 


136 


0,29 


113 


0,70 


137 


0,23 
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ZOO 



COTTTDOUIlda 


ICso (PDE7) 


Compounds 


IC50 (PDE7) 


114 




137, 1 


0,55 


115 


0, 14 


137,2 


1/2 


117 , 1 


1,30 


137, 3 


0, 062 


118 , 2 


0 , 32 


137,4 


0,15 


118,3 


0/ 061 


137, 5 


0, 093 


118 / 4 


0, 092 


137, 6 


0, 097 


118 , 5 


1,20 


137, 7 


0, 086 


119 


0, 07 


137, 8 


0,064 


121 


0,15 


137,9 


0,075 


121,1 


0,87 


137,10 


0,044 


122 


1 


137,11 


0,072 


123 


0,85 


138 


0,34 


124 


0,36 


139 


0,2 


125 


0,47 


140 


0,45 


126 


0,4 


141 


1.3 



These results show that the compounds of the invention 
inhibit PDE7 at very low concentrations, with some ICso 
values lower than lOOnM. The results of the assays with 
5 other PDE. (1, 3, 4 and 5) show ICSO values often superior to 
lOAtM. 

It demonstrates that compounds of the invention are strong 
and selective PDE7 inhibitors. 
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CLAIMS 

1. A coTtpound having -the following formula (I)/ 

5 



(I) 



R3 



\ 

Rl 



in which 
\ . - Y is O or S; 
- Rl is: 
10' C4-C10 alkyl, 

C2-Cib alkenyl, 
C2-C10 alkynyl, 
cycloalkyl , 
cycloalkenyl , 
15 heterocycle, 
aryl, 

or a bicyclic group; 
each optionally substituted with one or several groups X1-R4. 
identical or different, in which: 
20 - Xi is: 

a single bond, lower alkylene, C2-C6 alkenylene, 
cycloalkylene, arylene or divalent heterocycle, 
and, 
- R4 is: 

25 1) H, =0, NO2, CN, halogen, lower haloalkyl, lower 

alkyl, carboxylic acid bioisostere, 

2) COOR5, C(=0)R5, C(=S)R5/ SO2R5/ SOR5, SO3R5, SR5, 
OR5, 

3) C(=0)NR7R8/ C(=S)NR7R8. C (=CH-N02)NR7R8/ C(=N- 
30 CN)NR7R8, C(«N-S02NH2)NR7R8/ C(=NR7)NHR8, C(=NR7)Ra/ 

C(=NR9)NHR8/ C(=NR9)R8, SO2NR7R8 or NR7R8 in which 
R7 and Rb are the same or different and are 
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selected from OH, R5, Rgf C(=0)NR5R6, C(=0)R5, 
SO2R5/ C(=NR9)NHRio/ C(«NR9)Rio, C (=CH-N02) NRsRio/ 
C{=N-SO2NH2)NR9Ri0/ C (=N-CN)NR9Rio or C («S)NR9Rlo; 
5 - R2 is: 

lower alkyl, 
C2-C10 alkenyl, 
C4-C10 alkynyl, 
cycloalkyl , 
1 0 cycloalkenyl , 

heterocycle, 
* aryl; 

each optionally substituted with one or several groups which 
are the same or different and which are selected from: 
15 1) H, carboxylic acid bioisostere, lower 

haloalkyl , halogen , 

2) COORs/ OR5, S02R5r 

3) SO2NRHR12/ C(=0)NRiiRi2 or NR11R12 in which Ru 
and R12 are the same or different and are selected 

20 from OH, R5, Rg/ C(=0)NR5R6, C(=0)Rs, SO2R5/ 

C(«S)NR9Rio, C{=CH-N02)NR9Rio, C (=N-C3St) NR9R10/ C(=N" 
SO2NH2)NR9Rl0f C(=NR9)NHRio or C(=NR9)Rio; 

R3 is X2-R*3 wherein: I "*" \ 

25 - X2 is a single bond or, 

a group selected from Ci-C4 alkyl ene, C2-C6 
alkenylene, C2-C6 alkynylene, each optionally 
substituted with one or several groups which are 
the same or different and which are selected from: 
30 1) H, C1-C3 alkyl, C3-C4 cycloalkyl, aiyl, 

heterocycle, ==0, CN, 
2) OR5/ =NR5 or, 
" . j 3) NR13R14 in which R13 and R14 are the same or 
different and are selected from R5, Rg, C(=0)NR5R6/ 
35 C(=0)R5., SO2R5, C(=S)NR9Rio/ C ( =:CH-N02 ) NR9R10 / 

C(=NR9)NHRio or C(=NR9)Rio; 



- R«3 is: 
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cycloalkyl, 
cycloalkenyl , 
aryl, 

heterocycle, 

or a polycyclic group; 
each optionally substituted with one or several groups X3-R17/ 
identical or different, in which: 

- X3 is: 

a single bond, lower alkylene, Ca-Cg alkenylene, 
Ca-Cg alkynylene, cycloalkyle^e, arylene, divalent 
heterocycle or a divalent polycyclic group, and, 

- Ri7 is: . 

1) H, =0, NO2, CN, lower haloalkyl, halogen, 
cycloalkyl , 

2) COOR5, C(=0)R5/ C(-S)R5, SO2R5. SOR5, SO3R5, SR5, 
OR5, 

3) C(=0)NRi5Ri6r C(=S)NRi5Ri6/ C {=N-CN)NRi5Ri6, C(=N- 
SO2NH2) NR15R16 / C { =CH-N02 ) NR15R16 / SO2NR15R16 , 
C (=NRi5) NHR16 , C (=NRi5) R16 , C (=NR9) NHRig , C (=NR9) R16 
or NR15R16 in which R15 and Rig are the same or 
different and are selected from ^OH, R5/ R6# 

. C(=0)NR5R6, C{=:0)R5, SO2R5/ C(=S)NR9RiO/ C (=CH- 
NO2 ) NR9R10 , C ( =N-CN) NR9R10 , C { =N- SO2NH2 ) NR9R10 / 

C(=NR9)NHRio or C(=NR9)Rio , _\ 

4) heterocycle optionally sxibstituted with one or 

several groups R5; 

R5 and Rg are the same or different and are selected 
from : 
0 - H, 

- lower alkyl, Ca-Cg alkenyl, Cs-Ce alkynyl; 

- X4-cycloalkyl, X4- cycloalkenyl, X4-aryl, X4 -heterocycle 
or X4-polycyclic group, in which X4 is a single bond, 
lower alkylene or Ca-Cg alkenylene; 

5 eacti optionally siobstituted with one or several groups 

which are the same or different and which are selected 
from: 

halogen, =0, COOR20, CN, OR20/ lower alkyl 
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optionally sxabstituted with OR20, O-lower alkyl 
optionally sustituted with OR20 / C (=:0) -lower alkyl , 
lower haloalkyl, Xs-^^-Ris in which X5 is a single. 

5 bond or lower alkyl ene and Ris/ R19 and R20 are the 

same or different and are selected from H or lower 
alkyl ; 

X6-heterocycle, Xg-aryl, Xg-cycloalkyl, Xg- 
cycloalkenyl , Xs-polycyclic group in which Xg is 
10 selected from a single bond or lower alkylene, these 

groups being optionally substituted with one or 
several groups, identical or different, selected from 
halogens, COOR21, OR2i,or (CH2)oIsIR2xR22 in which n is 0, 
. 1 or 2 and R21 and R22 are the same or different and 

15 are selected from H or lower alkyl; 

R9 is selected from H, CN, OH, lower alkyl, O-lower 
alkyl, aryl, heterocycle, SO2NH2 or Xs-I^Ria in which X5 is a 

single bond or lower alkylene and Ria and R19 are the same or 
20 different and are selected from H or lower alkyl; 

Rio is selected from hydrogen, lower alkyi, cyclopropyl 
or heterocycle; 

or a phairmaceutically acceptable derivative thereof, 
with the proviso that, i . 

25 - when Rl is phenyl, it bears at least one substituent 

other than H, 

- when X2 is a single bond and both Rl and R'3 are 
phenyl, each of Rl and R'a bear at least one sxabstituent 
other than H, 

30 - when X2 is a single bond and R»3 is phenyl, R'3 is not 

sxjbstituted by an ester or a carboxylic acid in the ortho 
position, 

» - the atom of R3 which is linked to the thiadiazole 

group is a carbon atom, 

35 with the exclusion of the following compounds, 

1-Phenyl-l- [4-phenyl-5- (5-trif luoromethyl-2H- [1,2,4] triazol- 
3-ylimino) -4, 5-dihydro- [l, 3 , 4] thiadiazol-2-yll -methanone, 
; 1^ [4-Phenyl-5- (5-trif luoromethyl-2H- [1,2,4] triazpl-S- 



wo 02/28847 



i 



PCT/EPOl/11330 



ylimino) -4,5-dihydro- [1,3,4] thiadiazol-2-yl3 -l-thiophen-2-yl- 
methanone , 

1- Phenyl-l- (4-phenyl-5-p-tolylitnino-4, 5-dihydro- 
[1,3,4] thiadiazol -2 -yl) -methanone , 

5 Cyclohexyl- [3- (2 , 4, 6-trichloro-phenyl) -5- (2 , 3 , S-trimethyl- 
cyclopent-l-enylmethyl) -3H- [1,3,4] thiadiazol-2-ylidene] - 
amine, 

2- (3,5-Diphenyl-3H- [1,3,4] thiadiazol-2-ylideneamino) -1,4- 
diphenyl -but - 2 -ene- 1 , 4 -dione , 

10 2- [3-Phenyl-5- (1-plienyl-methanoyl) -3H- [1,3,4] thiadiazol-2- 
ylideneaminol-but-2-enedioic acid dimethyl ester, 
2- [5- (1-Phenyl-methanayl) -3-p-tolyl-3H- [1,3,4] thiadiazol-2- 
ylideneamino] -but-2-enedioic acid dimetliyl ester, and, 
2- [3- (4-Chloro-plienyl) -5- (1-phenyl-methanoyl) -3H- 

15 [1,3,4] thiadiazol-2-ylideneamino] -but-2-enedioic acid 
dimethyl ester. 

2. A compoxand according to claim 1 in which Rl, R2, R3 
and Y are as defined in claim 1 with the proviso that, when 
20 R2 is a phenyl, unsubstituted or substituted whith 1 to 3 
chorine or with a methyl, then R3 does not represent C(=0)- 
phenyl , C { =0) - thienyl , phenyl or CHa- (2 , 3 , 3 - trimethyl - 
cyclopent-l-enyl) . 

25 3, A compound of formula (I) as defined in claim 1 or 

2, in which Rl is: 

C4-C6 alkyl, 

cycloalkyl , 

cycloalkenyl , 
3 0 heterocycle, 

aryl; 

or a bi cyclic group; 
each optionally substituted with one or several groups Xi-J^, 
identical or different, in which: 
35 \ - Xi is a single bond, a divalent heterocycle or a 

lower alkyl ene, and, 
- R4 is selected from: 

1) H, =0, halogen, CN, lower haloallcyl, preferably 
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CF3, . lower alkyl, carboxylic acid bioisostere, 

2) COOR5/ SO2R5/ ORs, C(=0)R5 

3) C{=0)NR7R8, S02NR7Ra or NR7R8 in which R7 and Rs 
are the same or different and are selected from 
Rs/ R6/ C(=0)NR5R6/ C(=0)R5, SOaRs. C (=NRg)NHRio/ 
C(=NR9)Rio or C(=S)NR9Rio/ 

wherein R5 is selected from hydrogen or lower 
alkyl, optionally substituted with OH, and Rg/ R9 
and Rio are identical or different and are 
selected from hydrogen or lower alkyl . 

4. A compound as defined in any one of claims 1 to 3 
in which R2 is lower allqrl. 

5, A compoiind as defined* in any one of claims 1 to 4 
in which R3 is Xa-R's wherein, 

- X2 is a single bond, C1-C4 alkylene, C2-C6 
alkenylene or C2-C6 alkynylene, and, 

- R'3 is: 
cycloalkyl , 
cycloalkenyl , 

heterocycle , 

or a polycyclic group; ; 
each optionally substituted with one or several groups X3-R17, 
identical or different, in which? 

- X3 is a single bond or lower alkylene, and, 

- Ri7 is: 

1) H, =0, N02# CN,. lower haloalkyl, halogen, 

cycloalkyl , 

2) COOR5, C(=0)Rs/ C(=S)R5, SO2R5/ SOR5, SO3R5/ SR5, 

ORsr 

3) - C(=0)NRi5Ri6/ C(=S)NRi5Ri6/ C (=N-CN) NR15R16/ 
C ( =CH-N02 ) NR15R16 , SO2NR15R16 i C ( =NRi5 ) NHR16 , 
C{=NRi5)Ri6, C(=NR9)NHRi6, C(=:NR9)Ri6 or NR15R16 in 
which Ris and Rig are the same or different and are 
selected from OH, R5, Rs. C(«0)NR5R6, C(=0)R5/ 
SO2R5, C(=S)NR9Rio/ C(=CH-N02)NR9RiO/ C (=N-CN)NR9Rio/ 
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C(=NR9)NHRio or C(=NR9)Rio# 

4) heterocycle optionally substituted with one or 
several groups Rs- 

6. A compound as defined in any one of claims 1 to 5, 
in which HI is: 

cycloalkyl, preferably cyclohexane, 
cycloalkenyl , 
aryl, preferably phenyl, 
or a bicyclic groups- 
each optionally substituted with one or several groups X1-R4/ 
identical or different/ in which: 

- Xi is a single bond or a divalent heterocycle/ 

and/ 

- R4 is selected from: 

1) H/ halogen/ CF3, =0, 

2) COOR5/ OR5/ 

3) C(=0)NR5R6. 

wherein R5 and Re are identical or different and 
are selected from hydrogen or methyl. 

7, A cotnpoiind as defined in any one of claims 1 to 6/ 
in which R2 isCHa. 

8. A compound as defined in any one of claims 1 to 7 
in which R3 is X2-R'3 wherein/ 

- X2 is a single bond/. C1-C4 alkylene or C2-C6 
alkenylene, and, 

- R'3 is: 
0 cycloalkyl , 

. aryl, preferably phenyl/ 
heterocycle , 
or a poly cyclic group; 
each optionally substituted with one or several groups Xa-Ri?/ 
5 identical or different, in which: 

- X3 is a single bond or -CHa-, and, 

- Ri7 is: 

1) H, CN, CPs, halogen, NO2/ 
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2) COOR5, SO2R5/ OR5, C(«0)R5, 

3) C(=0)NRi5Ri6, SO2NR15R16 or NR15R16 in which R15 
and R16 are the same or different and are selected 
from" OH, R5, Rc/ C(=0)NR5R6/ C(=0)R5, SO2R5, 

5 C(=S)NR9Rio/ C(=CH-N02)NR9Rio/ C (=NR9) NHRio, 

C{=:NR9)Rio or C(=N-CN)NR9Rio, 

4) heterocycle optionally substituted with one or 
several groups R5. 

10 9, A compoxmd according to claims 3, 4 and 5. 

10, A con5>ound according to claims 6, 7 and 8, 

, 11. A compound as defined in claim 1 in which 

15 Rl is: 

cyclohexane, 
phenyl 

or a bicyclic group; 
each optionally substituted with one or several groups X1-R4, 
20 identical or different, in which: 

- Xi is a single bond or a divalent^ heterocycle/ 
and, 

- R4 is selected from: 

1) H, halogen, CF3, . ' " * | 

25 2) COOH, OH, 

3) c(=0)MR7R3 in which R7 and Rs are the same or 
different and are selected from H or lower alkyl, 

R2 is CH3/ and, - 

30 

R3 is X2-R'3 wherein, 

- X2 is a single bond, C1-C4 alkylene or C2-C6 
alkenyl ene , and , 

- R»3 is: 
35 phenyl 

heterocycle, 
or a polycyclic group; 
each optionally substituted with one or several groups X3-R17/ 
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identical or different, in which: 

- X3 is a single bond, and, 

- Ri7 is: 

1) car, OH, .CF3, =0, Cx-Cg alkoxy, halogen, 

2) COOR5/ SO2R5/ 

3) C(=0)NRi5Ri6/ SO2NR15R16 or NRisRis in which R15 
and R16 are the same or different and are selected 
from OH, C(=0)Rsi C(^0)NR5R6, R5 or Re, 

4) heterocycle optionally substituted with one or 
several groups R5- 

• 12. A conpound as defined in any one of claims 1 to 11 
in which Y is S. 

13. A compound as defined in any one of claims 1 to 11 
in which Y is O- 

14, A compoiond selected from the group consisting of: 
3- [5- (4-Chloro-phenyl) -3-methyl-3H- [1, 3 , 4] thiadiazol-2- 
ylideneamino] -benzoic acid, 

(IR*, 2R*) -2- [5- (4-Chloro-phenyl) -3-methyl-3H- tl,3,4] 
thiadiazol-2-ylideneamino] -cyclohexanecarboxylic acid, 

(S) -2- [5- (4-Chloro-phenyl) -3-methyl-3H- [1, 3 , 4] thiadiazol-2- 
ylideneamino] -2 -phenyl -ethanol , 

2- {2- [5- (4-Chloro-phenyl) -3-methyl-3H- [1, 3 , 4] thiadiazol-2- 
ylideneamino] -phenyl } -ethanol , 

{1- [5- (4-Chloro-phenyl) -3-methyl-3H- [1 , 3 , 4] thiadiazol-2- 
ylideneamino] -cyclopentyl } -methanol , 

3- 15- (4-Chlor6-^phenyl) -3-methyl-3H- [1,3,4] thiadiazol-2- 
ylideneamino] -cyclohexanecarboxylic acid, 

5- [5- {4-Chloro-phenyl) -3-methyl-3H[l,3,4l thiadiazol-2- 
ylideneamino] -2 -fluoro -benzoic acid, 
' 3- [5- (4-Chloro-phenyl) -3-methyl-3H- [1,3,41 thiadiazol -2- 
ylideneamino] -2, 5, 6-trif luoro-benzoic acid, 
[5- (4-Chloro-phenyl) -3-methyl-3H- [1, 3, 41 thiadiazol-2- 
ylidene] -propyl -amine, 

(S) -2- [5- (4-Chloro-phenyl) -3-methyl-3H- [1, 3 , 4] thiadiazol -2- 
ylideneamino] -butan-l-ol. 
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[5-(4-Chloro-phenyl) -3 -methyl -3H- [1, 3 , 4] thiadiazol-2- 
ylidene] -cyclobutyl-amine/ 

3- [5- (4-Chloro-phenyl) -3 -methyl -3H- [1, 3,4] thiadiazol-2- 
ylideneamino] -azepan-2-one, 

[5- (4-Chlor6-phenyl) -3-methyl-3H- [1, 3 , 4] thiadiazol-2- 
ylidene] -cyclopentyl- amine, 

[5- ('4-Chloro-phenyl) -3-methyl-3H- [1, 3 , 4] thiadiazol-2- 
ylldene] -cycloheptyl- amine, 

(S) -2- [5- (4-Chloro-phenyl) -3-methyl-3H- [1,3,4] thiadiazol 
ylideneamino] -3 -methyl -but an- l-ol, 

2- [5- (4-Chloro-phenyl) -3-methyl-3H- [1,3,4] thiadiazol-2- 
ylideneamino] -2-methyl-propan-l-ol, 
tert-Butyl- [5- ( 4 -chloro -phenyl) -3-methyl-3H- 
[1,3,4] thiadiazol-2 -ylidene] -amine, 

[5- (4-Chloro-phenyl) -3-methyl-3H- [1,3,4] thiadiazol -2- 
ylidene] -isopropyl -amine, 

4- [5- (4-Chloro-phenyl) -3-methyl-3H- [1,3,4] thiadiazol-2- 
ylideneamino] -benzoic acid, 

[5- {4-Chloro-phenyl) -3-methyl-3H- [1,3,4] thiadiazol-2- 
ylidene] - (1 -ethyl -propyl) -amine, 

4. [5- (4-Chloro-phenyl) -3-methyl-3H- [1,3,4] thiadiazol-2- 
ylideneamino] -phenol, 

N- [5- {4-Chloro-phenyl) -3-methyl-3H- [1,3,4] thiadiazol-2- 
ylidene] -cyclohexane-1, 2 -diamine, 

[5- (4-Chloro-phenyl) -3-methyl-3H- [1, 3 , 4] thiadiazol-2- 
ylidene] - (4 -fluoro -phenyl) -amine, 

N- [5- (4-Chloro-phenyl) -3-methyl-3H- [1,3,4] thiadiazol -2- 
ylidene] -cyclohexane-1, 4 -diamine, 
(IR*, 2S*) -2- [5- (4-Chloro-phenyl) -3-methyl-3H- 
[1,3,4] thiadiazol-2-ylideneamino] -cyclohexanol, 
[5- (4-Chloro-phenyl) -3-methyl-3H- [1, 3 , 4] thiadiazol- 2- 
ylidene] - (4-trif luoromethyl-phenyl) -amine, 
3- [5- ( 4 -Methanesulfonyl -phenyl) -3-methyl-3H- 
[1,3,4] thiadiazol -2 -ylideneamino] -benzoic acid, 
3- [5- (4-Chloro-phenyl) -3-methyl-3H- [1, 3 , 4] thiadiazol -2- 
ylideneamino] -phenol, 

5. [5- (4-Chloro-phenyl) -3-methyl-3H- [1, 3 , 4] thiadiazol -2- 
ylideneamino] -2 -hydroxy-benzoic acid. 
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(1-Aza-bicyclo [2 .2 .2]oct-3-yl) - [5- (4 -chloro -phenyl) -3- 
methyl-3H- [1,3,4] thiadiazol-2-ylidene] -amine, 

2- 15- (4-Chloro-phenyl) -3 -methyl -3H- [1,3,4] thiadiazol-2- 
ylideneamino] -phenol , 

(R) -2- [5- (4-Chloro-phenyl) -3-methyl-3H- [1, 3 , 4] thiadiazol-2- 
ylideneamino] -butan-l-ol, 

[5- (4-Chloro-phenyl) -3-methyl-3H- [1,3,4] thiadiazol-2- 
ylidene] - (3 -fluoro -phenyl) -amine, 

(3-Chloro-phenyl) - [5- (4 -chloro -phenyl) -3-methyl-3H- 
[1,3,4] thiadiazol-2-ylidene] -amine, 

{3- [5- (4-Chloro-phenyl) -3-methyl-3H- [1, 3 , 4] thiadiazol-2- 
ylideneamino] -phenyl} -acetic acid, 

3- . [5- {4-Chloro-phenyl) -3-methyl-3H- [1,3,4] thiadiazol-2- 
ylideneamino] -benzamide, 

Bicyclo[2.2,l]hept-2-yl- [5- (4-chioro-phenyl) -3-methyl-3H- 
[1,3,4] thi adi a zol - 2 -y 1 idene ] - amine , 
(IR*, 2R*) -2- [5- {4-caiioro-phenyl) -3-methyl-3H- 
[1,3,4] thiadiazol-2 -ylideneamino] -cyclohexanol , 
5- (5-Cyclohexyl-3-methyl-3H- [1,3,4] thiadiazol-2-. 
ylideneamino) - 2 -me thoxy-phenol , . 
3- (5-Cyclohexyl-3-methyl-3H- [1, 3 , 4] thiadiazol-2r 
ylideneamino) -benzoic acid, 

3. [5- (4-Chloro-phenyl) -3-methyl-3H- [1, 3 , 4] thiadiazol-2 - 
ylideneamino] -4 -hydroxy-benzoic acid, i 
(5-Cyqlohexyl-3-methyl-3H- [1 , 3 , 4] thiadiazol-2 -ylidene) - (3- 
methanesulfonyl -phenyl) -amine, 

(IR* , 2R*) -2- [5- ( 4 -Methanesuifonyl -phenyl) -3 -methyl-3H- 
[1,3,4] thiadiazol-2 -ylideneamino] -cyclohexanol , 
Cyclohexyl- [5- (2,4-dichloro-phenyl) -3-methyl-3H- 
[1,3,4] thiadiazol-2 -ylidene] -amine, 

[5- (2-Chloro-phenyl) -3-methyl-3H- [1,3,4] thiadiazol-2- 
ylidene] -cyclohexyl -amine , 

Cyclohexyl- [3-methyl-5- (4-trif luorome thy 1- phenyl) -3H- 
[1,3,4] thiadiazol-2 -ylidene] -amine, 

Cyclohexyl- (3-methyl-5-pyridin-4-yl-3H- [1, 3 , 4] thiadiazol-2 
ylidene) -amine, 

[5- (3-Chloro-phenyl) -3-methyl-3H- [1, 3,4] thiadiazol-2 - 
ylidene] -cyclohexyl -amine. 
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2./Z. 

4- (5-c:yclohexylimino-4-methyl-4, 5-dihydro- 
[1,3,4] thiadiazol-2-yl) -benzonitrile, 

Cyclohexyl- [5- ( 4 -tnethanesulfonyl -phenyl) - 3 -methyl -3H- 
[1,3,4] t hiadiazol - 2 -y 1 idene ] - amine , 
[3- (5-Cyclohexylimino-4-methyl-4, 5-dihydro- 
[1,3,4] thiadiazol-2-yl) -phenyl] -dimethyl -amine, 
Cyclohestyl- [5- (3-methoxy-4-nitro-phenyl) -3-methyl-3H- 
[1,3,4] thiadiazol-2-ylidene] -amine, 

2 , 4 - Di chloro - 5 - ( 5 - cyclohexyl imino - 4 -methyl -4,5- dihydro - 
[1,3,4] thiadiazol-2-yl) -benzene sulfonamide, 
Cyclohexyl- (3-methyl-5-thiophen-3-yl-3H- [1,3,4] thiadiazol- 
2-ylidene) -amine, 

Cyclohexyl- [5- (3 , 5 -dichl ore -phenyl) -3-methyl-3H- 
[1,3,4] thiadiazol-2-ylidene] -amine, 

Cyclohexyl- [5- (2-ethyl-5-methyl-'2H-pyrazol-3-yl) -3-methyl- 

3H- [1,3,4] thiadiazol-2-ylidene] -amine, 

[5- (3-Chloro-2,6-dimethoxy-phenyl) -3-methyl-3H- 

[1,3,4] thiadiazol-2 -ylidene] -cyclohexyl-amine, 

Cyclohexyl- (5-isoxazol-5-yl-3-methyl-3H- [1,3,4] thiadiazol- 

2 -yl idene ) - amine , 

Cyclohexyl- [3-methyl-S- (5-pyridin-2-yl-thiophenc-2-yl) -3H- 
[1,3,4] thiadiazol-2 -ylidene] -amine, 

5- ( 5 -Cyclohexyl imin6-4 -methyl -4 , 5 -dihydro [1,3,4] thiadiazol- 
2-yl) -2-methoxy-benzene-l,3-diol; compound with trifluqro- 
methanesulfonic acid, 

5- (5-Cyclohexylimiho-4-methyl-4 , 5-dihydro [1,3,4] thiadiazol- 
2-yl) -2 , 3-dimethoxy-phenol, 

compound with trifluoro-methanesulfonic acid 
[ 5 - ( 4 - Chloro-phenyl ) - 3 -methyl - 3H- (1 , 3 , 4 ] thiadiazol - 2 - 
yl idene] - cyclohexyl - amine , 

2-Chloro-4- (5-cyc1ohexylimino-4 -methyl -4 , 5-dihydro- 

[1,3,4] thiadiazol-2 -yl) -6-methoxy-phenol ; conqpound with 

1, 1, 1-trifluoro-methanesulfonic acid, 

2-Chloro-5- (5-cyclohexylimino-4-methyl-4 , 5-dihydro- 

[1,3,4] thiadiazol- 2 -yl) -benzenesulfonamide, 
2 - Chloro- 5 - ( 5 - cyclohexyliraino-4 -methyl -4,5- 
dihydro [1,3,4] thiadiazol - 2 -yl ) -N , N- diethyl - 
benzenesul f onamide , 
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{5- [4-Chloro-3- (4-methyl-piperazine-l-sulf onyl) -phenyl] -3-^ 
methyl-3H- [1,3,4] thiadiazol-2-ylidene} -cyclohexyl- amine, 
2-Chloro-5- (5-cyclohexyliinino-4-methyl-4 , 5-diliydro- 
[1,3,4] thiadiazol-2-yl) -N-pyridin-4-ylmethyl- 
benzenesul f onamide , 

2-Chloro-5- (5-cyclohexylimino-4-methyl-4 , S-diliydro- 
[1,3,4] thiadiazol-2-yl) -N- (2-morpholin-4-yl-ethyl) - 
benzenesul f onamide , 

2-Chloro-5- (5-cyclohexylimino-4-methyl-4, 5-diliydro- 
[1,3,4] thiadiazol-2'-yl) -N-etliyl -benzenesul f onamide, 
2-Chloro-5- {5-cyclo]iexylimino-4-methyl-4, 5-diliydro- 
[1,3,4] thiadiazol-2-yl) -N-ethyl-N- (2-morpholin-4-yl-ethyl) - 
\ benzene sulfonamide, 

2 - Chi oro - 5 - ( 5 - cyclohexyl imino - 4 -methyl -4,5- dihydro - 
[1,3 ,4] thiadiazol-2-yl) -N-isopropyl-N- (2-morpholin-4-yl- 
ethyl) -benzenesulf onamide, 

2-Chloro-5- {5-cyclohexylimino-4-methyl-4 , 5-dihydro- 
[1,3,4] thiadiazol-2-yl) -N-ethyl-N- [2- (2-methoxy-ethoxy) - 
ethyl ] -benzenesul f onamide , 

C-Chloro- {cyclohexylimino-methyl-4, 5-dihydro- 
[l , 3 , 4] thiadiazol-2-yl) -N- (dimethylamino-hydroxy-propyl) -N- 
ethyl -benzenesulf onamide , 

2-Chloro-5- {5-cyclohexylimino-4-methyl-4, 5-dihydro- 
[1 , 3 , 4] thiadiazol-2-yl) -N- (2 , 3-dihydroxy-propyl) -N-ethyl- - 
benzenesul f onamide , 

2 -Chloro- 5 - ( 5 - cyclohexyl imino-4 -methyl -4 , 5 -dihydro- 
[1,3,4] thiadiazol-2-yl) -N-ethyl-N- {2-hydroxy-3-pyrrolidin- 

1- yl -propyl) -benzenesulf onamide, 

2- Chloro-5- {cyclohexylimino-methyl-4, 5-dihydro- 

[1,3,4] thiadiazol-2-yl) -N- (2-diethylamino-ethyl) -N-ethyl- 
benzenesulf onamide , 

2 - Chloro - 5 - ( 5 - cyclohexyl imino - 4 -methyl -4,5- dihydro - 
[l,3,4]thiadiazol-2-yl) -N- (2-dimethylamino-propyl) -N-ethyl- 
benzenesul f onamide , 

[5- (4-Chloro-phenyl) -2-cyclohexylimino- [1, 3 ,4] thiadiazol-3 
yl] -acetic acid methyl ester, 

3- (S-Cyclohexylimino-4-methyl-4, 5-dihydro- 

[1,3, 4] thiadiazol-2-yl) -benzoic acid methyl ester, 
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3- (5-Cyclohexylimino-4-raethyl-4,5-dihydro- I 

[1,3,4] thiadiazol-2-yl) -benzoic acid, 
3 - ( 5 - Cyclohexyl imino - 4 -methyl - 4 , 5 -dihydro - 

[1,3,4] thiadiazol-2-yl) -benzamide, . 
3- (5-Cyclohexylimino-4~methyl-4,5-dihydrQ- 

[1,3,4] thiadiazol-2-yl) -N- (2 -hydroxy- ethyl) -benzamide, 

3- (5 -Cyclohexylimino-4 -methyl -4,5 -dihydro- 
[1,3,4] thiadiazol-2-yl) -N-methyl-benzamide, 

4- (5-Cyclohexylimino-4-methyl-4 , 5-dihydro- 
[1,3,4] thiadiazol - 2 -yl ) -benzene -1,2 -diol , 

4- (5-c:yclohexylimino-4-methyl-4 , 5-dihydro- 
[1,3,4] thiadiazol-2-yl) -2, 6-dimethoxy-phenol, 
6- (5-Cyclohexylimino-4-methyl-4, 5-dihydro- 
[1,3,4] thiadiazol-2-yl) -pyridin-2-ol, 

5- (5-Cyclohexylimino-4-methyl-4,5-dihydro- 

[1,3,4] thiadiazol- 2 -yl) -benzene -1, 2 , 3 -triol , 
2- (5-Cyclohexylimino-4-methyl-4, 5-dihydro- 

[1,3,4] thiadiazol-2-yl) -quinolin-8-ol, 
Cyclohexyl- (3-methyl-5-pyrazin-2-yl-3H- [1,3, 4] thiadiazol-2- 
yl idene ) - amine , 

5- [ (E) -2- (5-Cyclohexylimino-4-methyl-4,5-dihydro- 
[1,3,4] thiadiazol-2-yl) -vinyl] -2-methoxy-phenol, 
4- (5 -Cyclohexyl imino -4 -methyl -4 , 5-dihydro- 

[1,3,4] thiadiazol-2-yl) -2-methoxy-phenol, 

Cyclohexyl- (3-methyl-5-quinolin-8-yl-3H- [1 , 3, 4] thiadiazol- . 
2-ylidene) -amine, 

[4- {5-Cyclohexylimino-4-methyl-4, 5-dihydro- 
[1,3,4] thiadiazol-2-yl) -phenyl] -dimethyl -amine, 
4- (5-Cycl6hexylimino-4-methyl-4, 5-dihydro- 
[1,3,4] thiadiazol- 2 -yl) -benzenesulfonamide, 
[5- (5-Chloro-lH-indol-2-yl) -3-methyl-3H- [1, 3 ,4] thiadiazol - 
2-ylidene] -cyclohexyl -amine; compound with trifluoro 
methanesulfonic acid, TI " ~ ' 

2- {5-Cyclohexylimino-4-methyl-4, 5-dihydro- 

[1,3,4] thiadiazol-2-yl) -phenol; compound with 1,1/1 
trif luoro-methanesulf onic acid, 



wo 02/28847 



PCT/EPOl/11330 



5- (5-Cyclohexylitnino-4-methyl-4,5-dihydro- i . 
[1,3,4] thiadiazol -2 -yl) -2 -tnethoxy-phenol , 
compound with i, 1, 1-trif luoro-methanesulfonic acid, 
4 - ( 5 - Cyc 1 ohexy 1 imino - 4 - methyl -4,5- dihydr o - 

[1,3,4] thiadiazol-2-yl) -phenol, compound with 1,1,1- 
trif luoro-methanesulfonic acid, 

Cyclohexyl- [5- (3 , 4-dimethoxy-phenyl) -3-methyl-3H- 
[1,3,4] thiadiazol-2-ylidene] -amine, 
[5- (3-Bromo-4-methoxy-phenyl) -3-methyl-3H- 
[1,3,4] thiadiazol-2-ylidene] -cyclohexyl -amine, 
Cyclohexyl- [5- (4-methoxy-phenyl) -3-methyl-3H- 
[1,3,4] thiadiazol-2-ylidene] -amine, 

Cyclohexyl- (3 -methyl -5 -phenyl -3H- [1,3,4] thiadiazol-2- 
yl idene ) - amine , 

3 - ( 5 - Cyc lohexyl imino - 4 -methyl -4,5- dihydro - 

[1,3,4] thiadi azol - 2 -yl ) -phenol , 

4- {5-Cyclohexylimino-4-methyl-4, 5-dihydro- 

[1,3,4] thiadiazol-2-yl) -benzoic acid methyl ester, 
4- {5-Cyclohexylimino-4-methyl-4, 5-dihydro- 

[1,3,4] thiadiazol-2-yl) -benzoic acid, 

4- (5-Cyclohexylimino-4-methyl-4,5-dihydro- / 

[1,3,4] thiadiazol-2-yl) -N-hydroxy-benzamide, 

4- {5-Cyclohexylimino-4-methyl-4, 5-dihydro- 

[1,3,4] thiadiazol-2-yl) -b'enzamide, I / 

4- (5-Cyclohexylimino-4-methyl-4, 5-dihydro- 
[1,3,4] thiadiazol-2-yl) -jW- (.2H-tetrazol-5-yl) -benzamide 
hydrochloride salt, 

4- (5-Cyclohexylimino-4-methyl-4, 5-dihydro [1,3,4] thiadiazol 
2-yi) -N-quinol in- 8 -yl -benzamide, 

4- (5-Cyclohexylimino-4-methyl-4 , 5-dihydro [1,3,4] thiadiazol 
2-yl) -N- (2, 6-dimethoxy-pyridin-3-yl) -benzamide, 
4- {5-Cyclohexylimino-4-methyl-4, 5-dihydro [1,3,4] thiadiazol 
2-yl) -N-isopropyl -benzamide, 

4- (5-Cyclohexylimino-4-methyl-4, 5-dihydro [1,3,4] thiadiazol 
2-yl) -N- ethyl -benzamide, 

Cyclohexyl- {5- [4- (l-ethyl-lH-tetrazol-5-yl) -phenyl] -3- 
methyl-3H- [1,3,4] thiadiazol -2-yl idene} - amine. 
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4- (5-c:yclohexylimino-4-methyl-4, 5-dihy<iro [1,3,4] thiadiazol- 
2-yl) -N- (2-diTnethylamino-ethyl).-benzamide, 

4- (5-CyclohexyliTtiino-4-methyl-4 , 5-dihydro [1,3,4] thiadiazol- 

2-yl) -N-pyridin-4-ylmethyl-benzamide, 

2 -Chloro - 5 - ( 5 - cyclohexyl imino- 4 -methyl - 4 , 5 - 

dihydro [1,3,4] thiadiazol-2-yl) -N, N- diethyl- 

benzenesulf onamide , 

4- (5-Cyclohexylimino-4-methyl-4, 5-dihydro- 
[l , 3 , 4 ] thiadiazol - 2 -yl ) -N- isobutyl -benzamide , 
4- {5-Cyclohexylimino-4-methyl-4^ 5-dihydro- 
[1,3,4] thiadiazol - 2 -yl ) -N-methyl -benzamide , 

4- (Cyclohexylimino-methyl-4, 5-dihydro- [1,3, 4] thiadiazol -2- 
yi) -N- (2-dimethylamino-ethyl) -N-methyl- benzamide, 
[4- (5-Cyclohexylimino-4-methyl-4, 5-dihydro- 
[1,3,4] thiadiazol-2-yl) -phenyl] -1- (3-hydroxymethyl- 
piperidin-l-yl) -methanone, 

2- [4- (5-Cyclohexylimino-4-methyl-4,5-dihydro- 
[1,3,4] thiadiazol- 2 -yl) -benzoyl amino] -3- (4 -hydroxy-phenyl) - 
propionic acid tert-butyl ester, 

2- ({1- [4- (5-Cyclohexylimino-4-methyl-4, 5-dihydro- 
[1,3,4] thiadiazol- 2 -yl) -phenyl] -methanoyl} -amino) -3- (4- 
hydroxy-phenyl ) -propionic acid, corapoxind with 2,2,2-. 
trif luoro-acetic acid, \"'" / 

(S) -2- [4- ( 5 -Cyclohexylimino-4 -methyl -4, 5-dihydro- : 
[1,3,4] thiadiazol- 2 -yl) -benzoyl amino] -propionic acid tert- 
butyl ester, 

(S) -2- [4- (5-Cyclohexylimino-4-methyl-4, 5-dihydro- [1,3,4] 
thiadiazol- 2 -yl) -benzoylamino] -propionic acid; compoiind 
with 2, 2, 2 -trif luoro-acetic acid, 
[4- (5-Cyclohexylimino-4-methyl-4 , 5-dihydro- 
[1,3,4] thiadiazol-2-yl) -phenyl] - (4-pyridin-2-yI-piperazin- 
1 -yl ) -methanone , 

[4- {5-Cyclohexylimino-4-methyl-4,5r-dihydro- 
[1,3,4] thiadiazol-2-yl) -phenyl] - [4- (4-f luoro-phenyl) - 
piperazin-l-yl] -methanone, 

4 - ( 5 - Cyclohexyl imino - 4 -methyl -4,5- dihydro - 

[1,3,4] thiadiazol -2 -yl) -N- (3,4, 5-trimethoxy-benzyl) - 

benzamide , 
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[4- (5-Cyclohexylimino-4-methyl-4., 5-dihydro- 
[1,3,4] thiadiazol-2-yl) -phenyl] - (4-pyriTnidin-2-yl- 
piperazin-l-yl) -metlianone , 

[ 4 - ( 5 - Cycloliexy 1 imino - 4 -metliyl -4,5- dihydro - 
[1,3,4] thiadiazol-2-yl) -phenyl] - (4 -methyl -piperazin-l-yl) - 
methanone , 

4- (5-Cyclohexylimino-4-Tnethyl-4, 5-dihydro- 
[1,3,4] thiadiazol-2-yl) -N- [3- (4 -methyl -piperazin-l-yl) - 
propyl] -benzamide, 

4 - ( 5 -Cyclohexyliraino-4 -methyl -4 , 5-dihydro- 
[1,3,4] thiadiazol-2-yl) -N- {l-ethyl-pyrrolidin-2-ylmethyl) - 
benzamide, 

4- (5-Cyclohexylimino-4-methyl-4, 5-dihydro- 
[1,3,4] thiadiazol - 2 -yl) -N-pyr idin- 3 -ylmethyl -benzamide , 

N-Benzyl-4- (5-cyclohexylimino-4-methyl-4, 5-dihydro- 
[1,3,4] thiadiazol- 2 -yl) -benzamide, 

N- (l-Benzyl-piperidin-4-yl) -4- ( 5 -eye lohexyl imino -4 -methyl - 
4 , 5-dihydro- [1,3,4] thiadiazol- 2 -yl) -benzamide, 
4 - ( 5 - Cyclohexyl imino - 4 -methyl -4,5 -dihydro- 
[1,3,4] thiadiazol -2 -yl) -N- (2-ethyl-2H-pyrazol-3-yl) - 

benzamide, i 
4- (5-Cyclohexylimino-4-methyl-4, 5-dihydro- 
[1,3,4] thiadiazol -2 -yl) -N- (2-morpholin-4-yl-ethyl) - 
benzamide , 

[5- (4- ( (N-cyano-N' -ethylmorpholine) -carboximidamide) - 
phenyl) -3-methyl-3H- [1,3,4] thiadiazol-2-ylidene] - 
cyclohexyl - amine , 

4- (5-Cyclohexylimino-4-methyl-4 , 5-dihydro- 
[1,3,4] thiadiazol-2-yl) -N- (2-pyrrolidin-l-yl-ethyl) - 
benzamide, 

Cyclohexyl- (3-methyl-5-pyridin-3-yl-3H- [1,3,4] thiadiazol-2- 
ylidene) -amine, 

3- (5-Cyclohexylimino-4-methyl-4 , 5-dihydro- 
[1,3,4] thiadiazol - 2 -yl) -benzenesulf onamide, 
( 5 -Benzo [1,3] dioxol - 5 -y 1 - 3 -methyl - 3H- [ 1 , 3 , 4 ] thiadiazol - 2 - 

ylidene) -cyclohexyl -amine, 

Cyclohexyl- [3-methyl-5- (3,4,5-trimethoxy-phenyl) -3H- 
[1,3,4] thiadiazol -2 -ylidene] -amine, ; 
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4- (5-Cyclopentylimino-4-methyl-4, 5-dihydro- 
[1^3,4] thiadiazol-2-yl) -benzonitrlle, 
4- (5-Cycloheptylimino-4-methyl-4, 5-dihydro- 
[1,3,4] thiadiazol-2-yl) -benzonitrlle, 
4- [5- (4-Fluoro-phenylimino) -4"methyl-4, 5-dihydro- 
[l,3,4]thiadiazol-2-yl] -benzonitrile, 

4- [5- (3-Hydroxy-phenylimino) -4-methyl-4, 5-dihydro- 
tl , 3 , 4 ] thiadiazol -2 -yl ] -benzonitrlle , 

5- [5« (4-Cyano-phenyl) -3 -methyl -3H- [1, 3,4] thiadiazol-2- 
ylideneamino] -2-f luoro-benzoic acid, 

4- [4-Methyl7 5- (cis-4-metliyl-cyclohexylimlno) -4, 5-diliydro- 
Il , 3 , 4] tliiadiazol-2-yl] -benzonitrlle, 

4- [4 -Methyl- 5- (trans-4-methyl-cyclohexylimino) -4 ,5-dihydro- 
El , 3 , 4] thiadiazol -2 -yl] -benzonitrlle , 

4- [5- ( trans -4 -Hydroxy- cyclohexyllmino) -4-methyl-4, 5- 
dlhydro- [1 , 3 , 4] thladlazol-2-yl] -benzonitrlle, 
4- [5- (Blcyclo [2 .2 • 1] hept-2-ylimlno) -4-methyl-4, 5-dlhydro- 
El, 3 , 4] thladlazol-2-yl] -benzonitrlle, 

4- [5- ( (iR*, 2R*) -2-Hydroxy-cyclohexylimlno) -4-methyl-4,5- 
dihydro- [1,3,4] thiadlazol-2-yl] -benzonitrlle, 
4- [5- ( (IR*, 2S*) -2-Hydroxy-cyclohexylimino) -4 -methyl -4, 5- 
dihydro- [1, 3 ,4] thiadiazol -2 -yl] -benzonitrlle, 
4- [5- ( (IR*, 3R*) -3 -Hydroxy- cyclohexyllmino) -4 -methyl -4, 5- 
dlhydro- [1, 3 , 4] thladlazol-2-yl] -benzonitrlle, 
4- [5- ( (IR*, 3S*) -3-Hydroxy-cyclohexyllmlno) -4 -methyl -4, 5- 
dlhydro- [1, 3 , 4] thladiazol-2-yl] -benzonitrlle, 
(IR*, 3R*) ) -3- [5- { 4 -Methamesulfonyl -phenyl) -3 -methyl -3H- 
[1,3,4] thiadiazol - 2 -ylldeneamino] -cyclohexanol , 
4- [5- (IR*, 3R*) -3-Hydroxy-cyclohexylimino) -4-methyl-4, 5- 
dihydro- [1,3,4] thiadiazol-2-yl] -benzoic acid, 
4- [5- ( (IR*, 3R*) -3 -hydroxy- cyclohexyllmino) -4 -methyl -4, 5- 
dlhydro- [1,3,4] thiadiazol -2 -yl] -N- (2-morpholin-4-yl-ethyl) - 
benzamide, f _ _ _ J 

4- [5- (trans-4-Hydroxy-cyclohexyllmino) - 4 -methyl -4, 5- 
dihydro- [1,3,4] thladiazol-2-yl] -benzoic acid, 
4- [5- (trans-4-Hydroxy-cyclohexyllmlno) -4 -methyl -4, 5- 
dlhydro- [1, 3 , 4] thiadiazol -2 -yl] -N- ( 2 -hydroxy- 1, 1 -dimethyl- 
ethyl) -benzamide, 
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4- [5- { (1R*# 3R*) -3 --Hydroxy- cyclohexylimino) -4-methyl-4, 5- 
dihydro- [1,3,4] thiadiazol-2-yl] -N- ( 2 -hydroxy- 1, 1 -dimethyl - 
ethyl) -benzaraide , 

N-tert-Butyl-4- [5- ( (IR*, 3R*) -3-hydroxy-cyclohexylimino) -4- 
Tnethyl-4 , 5-dihydro- [1,3,4] thiadiazol-2-yl] -benzamide , 
N- (l,l-dimethyl-3-oxo-butyl) -4- [5- (IR*, 3R*) -3-hydroxy- 
cyclohexylimino) -4-methyl-4, 5-dihydro- [1, 3 ,4] thiadiazol-2- 
yl] -benzamide, 

N- (2-Cyano-l,2,2-trimethyl-ethyl) -4- [5- (IR*, 3R*) -3- 
hydroxy-cyclohexylimino) -4-methyl-4 , 5-dihydro- 
[1,3,4] thiadiazol-2-yl] -benzamide, 

l-{4- [5- ( (1R*,3R*) -3 -Hydroxy- cyclohexylimino) -4 -methyl -4, 5- 
dihydro- [1,3,4] thiadiazol-2-yl] -benzoylamino} - 
cyclopropanecarboxylic acid methyl ester, 
4- ( 5 -Cyclopentylimino-4 -methyl -4, 5-dihydro- [1,3,4] 
thiadiazol-2-yl) -benzamide, 

4- (5-Cycloheptylimino-4-methyl-4, 5-dihydro- 
[1,3,4] thiadiazol-2-yl) -benzamide, 
4- [5- (4-Fluoro-phenylimino) -4-methyl-4, 5-dihydro - 
[1,3,4] thiadiazol-2-yl] -benzamide, 

4- [5- (3-Hydroxy-phenylimino) -4-methyl-4,5-dihydfl:o- 
[1,3,4] thiadiazol-2-yl] -benzamide, 

5 - [5 - ( 4 - Carbamoyl -phenyl ) - 3 -methyl - 3H- [ 1 , 3 , 4 ] thiadia zol - 2 - 
ylideneamino] -2-f luoro-benzoic acid, 

4- [4-Methyl-5- {4-methyl-cyclohexylirnino) -4, 5-dihydro- 
[1,3,4] thiadiazol-2-yll -benzamide, 

4- [5- (4 -Hydroxy- cyclohexylimino) -4-methyl-4,5-dihydro- 
[1,3,4] thiadiazol-2-yl] -benzamide, 

4- [5- (Bicyclo [2.2. l]hept-2-ylimino) -4-methyl-4, 5-dihydro- 
[1,3,4] thiadiazol-2-yl] -benzamide, 

4- [5- ( (IR* , 2R*) -2-Hydroxy-cyclohexylimino) - 4 -methyl -4, 5- 
dihydro- [1,3,4] thiadiazol-2 -yl] -benzamide , 
4- [5- ( (lR*,2S*)--2^Hydroxy-cyclohexylimino) -4-methyl-4, 5- 
dihydro- [1,3,4] thiadiazol-2-yl] -benzamide, 
4- [5- ( (1R*,3R*) -3 -Hydroxy- cyclohexylimino) -4-methyl-4, 5- 
dihydro- [i , 3 ,4] thiadiazol-2-yl] -benzamide, 
4«- [5- { (1R*,3S*) -3 -Hydroxy- cyclohexylimino) -4-methyl-4 , 5- 
dihydro- [i, 3, 4] thiadiazol-2 -yl] -benzamide. 
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4- [4-Methyl-5- {3-oxo-cyclohexylimino) -4, 5-dihydro- 
El, 3 ,4] thiadiazol-2-yl] -benzamide, 

4- [5- (3,3-Difluoro-cyclohexylimino) -4-niethyl-4,5-dihydro- 
[1,3,4] thiadiazol-2 -yl] -benzamide, 

4- [5- ( (1R*/3R*) ~3-Fluoro-cyclohexylimino) -4 -methyl -4, 5- 
dihydro- [1, 3 , 4] thiadia2ol-2-yl] -benzamide, 
4- [5- (Cyclohex-3-enylimino) -4-methyl-4, 5-dihydro- 
[1,3,4] thiadiazol - 2 -yl ] -benzamide , 

(1R*,3R*) -3-{3-Methyl-5- [4- (lH-tetrazol-5-yl) -phenyl] -3H- 
[1,3,4] thiadiazol - 2 -y 1 ideneamino } - cyclohexanol , 

3- [5- (4-Chloro-phenyl) -3 -methyl -3H- [1, 3 , 4]*thiadiazol-2- 

ylideneamino] -2 -hydroxy-benzoic acid, 

3- [5- (4-Cyano-phenyl) -3-methyl-3H- [1,3,4] thiadiazol-2- 
ylidenearaino] -benzoic acid, 

3^ [5- (4 -carbamoyl -phenyl) -3-methyl-3H- [1, 3 ,4] thiadiazol -2- 
ylideneamino] -benzoic acid, 

2- Fluoro-5- [5- (4-methanesulf onyl-phenyl) -3-methyr-3H- 
[1,3,4] thiadiazol-2-yl ideneamino] -benzoic acid, 

3- [5- ( 4 -methanesulfonyl -phenyl) - 3 -methyl -3H- 

[1,3,4] thiadiazol- 2 -yl ideneamino] -cyclohexanecarboxylic 

acid, ^ . • "j 

[5 - (4 -methanesulfonyl -phenyl) -3 -methyl -3H- 
[1,3,4] thiadiazol-2-ylidene] -piperidin-l-yl amine, • 
[5- (4 -Methanesulfonyl -phenyl) -3-methyl-3H- r 
[1,3,4] thiadiazol-2-ylidene] - (tetrahydro-pyran-4-yl) -amine 
3- [5- (4 -Acetylamino -phenyl) -3-methyl-3H- [1, 3 , 4] thiadiazol - 

2 - ylideneamino] -benzoic acid, 

N-{4- [5- (trans-4-Hydroxy-cyclohexylimino) -4 -methyl -4, 5- 

dihydfo- [1,3,4] thiadiazol - 2 -yl] -phenyl} -acetamide, 

N-{4- [5- ( (1R*,3S*) -3 -Hydroxy- cyclohexylimino) -4-methyl-4 , 5 

dihydro- [1,3,4] thiadiazol - 2 -yl] -phenyl} -acet amide, 

N-.{4- [5- ( (1R*,3R*) -3-Hydroxy-cyclohexylimino) -4-methyl-4, 5 

dihydro--[l ,'3 ,4] thiadiazol-2-yl] -phenyl} -acet amide, 

N-{5- [5- { {1R*,3R*) -3-Hydroxy-cyclohexylimino) -4-methyl-4, 5 

dihydro- [1 , 3 , 4] thiadiazol-2-yl] -pyridin-2-yl} -acetamide, 

3- [5- (4-Chloro-phenyl) -3 -methyl -3H/- [1 , 3 , 4] thiadiazol -2- 
ylideneamino] -benzonitrile. 
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[5- (4-£:hloro-phenyl) -3 -methyl -3H- [1,3,4] thiadiazol-2- 
ylidene] - [3- (IH-tetrazol-S-yl) -phenyl] -amine, 
3- [5- (4-Chloro-phenyl) -3-methyl-3H- [1,3,4] thiadia2sol-2- 
ylideneamino] -N-hydroxy-benzamidine , 

3- {3- [5- (4-Chloro-phenyl) '3-methyl-3H- ll, 3 , 4] thiadiazol-2- 
ylideneamino] -phenyl}- [l,2,4]oxadiazol-5-ol, 

[5- (4-Bromo-3-methyl-phenyl) -3-methyl-3H- [1, 3 ,4] thiadiazol■ 
2-ylidene] -cyclohexyl -amine, 

4- (5-Cyclohexylimino-4-methyl-4 , 5-dihydro- 
[1,3,4] thiadiazol-2-yl) -2 -methyl -benzonitrile, 

4- {5-Cyclohexylimino-4-methyl-4, S-:dihydro- 
[1,3,4] thiadiazol-2-yl) -2 -methyl -benzamide, 

[5- (4-Bromo-3-methoxy-phenyl) -3-methyl-2, 3-dihydro- 
[l , 3 , 4] thiadiazol-2-yl] -cyclohexyl -amine, 
4- (5-Cyclohexylimino-4-methyl-4, 5-dihydro- 
[1,3,4] thiadiazol - 2 -yl ) - 2 -methoxy-benzamide , 
4- (5-Cyclohexylimino-4-methyl-4, 5-dihydro- 
[1,3,4] thiadiazol- 2 -yl) -2-hydroxy-benzamide, 
4- (5-Cyclohexylimino-4-methyl-4, 5-dihydro- 
[l,3,4] thiadiazol-2-yl) -2-nitro-benzoic acid methyl ester, 
2-Amino-4- {5-cyclohexylimino-4-methyl-4, 5-dihyd;r:o- 
[1,3,4] thiadiazol-2-yl) -benzoic acid methyl ester, 
2-Acetylamino-4- (5-cyclohexylimino-4-methyl-4 , 5-dihydro- 
[1,3,4] thiadiazol -2 -yl) -benzoic acid methyl ester, 
2-Ainino-4- (5-cyclohexylimino-4-methyl-4, 5-dihydro- 
[1,3,4] thiadiazol - 2 -yl ) -benzamide , 
7- (5-Cyclohexylimino-4-methyl-4, 5-dihydro- 
[1, 3,4] thiadiazol -2 -yl) -3H-quinazolin-4-one, 
7- {5-Cyclohexylimino-4-methyl-4, 5-dihydro- 
tl , 3 , 4] thiadiazol-2-yl) -qilinazolin-4-ylamine , 
7- {5-Cyclohexylimino-4-methyl-4, 5-dihydro- 
[1,3,4] thiadiazol - 2 -yl ) - IH-quinazol ine -2,4- dione , 

4- {5-Cyclohexylimino-4-methyl-4, 5-dihydro- 

[1,3,4] thiadiazol-2-yl) -2-methoxy-benzenesulf onamide, 

5- (5-Cyclohexylimino-4-methyl-4, 5-dihydro- 

[1,3,4] thiadiazol -2 -yl) -2-methoxy-benzenesulfonamide, 
3- [5- (3-Cyano-phenyl) -3-methyl-3H- [1, 3 , 4] thiadiazol-2- 
ylideneamino] -benzoic acid methyl ester. 
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.3- [5- (3-Cyano-phenyl) -3-methyl-3H- [1, 3 , 4] thiadiazol-2- 
ylideneamino] -benzoic acid, 

3- [3-Methyl-5-pyridin-2-yl-3H- [1,3,4] thiadiazol-2- 
ylideneamino] -benzoic acid, 

3- [5- (4-Chloro-3-sulfamoyl-phenyl) - 3 -methyl -3H- 
[1,3,4] thiadiazol -2 -ylideneamino] -benzoic acid, 

4_ (5-cyclohexylimino-4-methyl-4, 5-dihydro- 
[1,3,4] tliiadiazol-2-yl) -benzonitrile, 

Cyclohexyl-{3-metliyl-5- [4- (lH-tetrazol-5-yl) -plxenyl] -3H- 
[1,3,4] thiadiazol-2-ylidene} -amine, 
Cyclohexyl- [3-methyl-5- (4-nitro-plienyl) -3H- [1,3,4] 
tliiadiazol-2-ylidene] -amine, 

4- (5-Cyclohexylimino-4-methyl-4, 5-dihydro- 
[1,3,4] thiadiazol-2-yl) -phenylamine, 

[5- (4- (N-cyano-N' - (2 -dimethyl aminoethyl) -carboximidamide) - 
phenyl) -3-methyl-3H- [1, 3 i 4] thiadiazol-2-ylidene] - 
cyclohexyl -amine , 

N- [4- (5-Cyclohexylimino-4-methyl-4,5-dihydro- 
[1,3,4] thiadiazol-2-yl) -phenyl] -acetamide, 
[5- (4_ (bis-ethylsulfonylamino) -phenyl) -3-methyl-3H- 
[1,3,4] thiadiazol-2-ylidene] -cyclohexyl -amine, ^ 
[5- (4- {1- (2 -dimethyl aminoethyl) amino-2-nitro-vinylamino) - 
phenyl) -3-methyl-3H- [1,3,4] thiadiazol-2-ylidene] - 
cyclohexyl -amine , 

(E) -2^- [4- (5-Cyclohexylimino-4-methyl-4, 5-dihydro- 
[1,3,4] thiadiazol-2-yl) -phenyl] -2-nitro-ethene-l, 1-diamine, 
[5- (N-cyano-U'-methyl-4-carboximidamide-phenyl) -3-methyl- 
3H- [1,3,4] thiadiazol-2-ylidene] -cyclohexyl -amine, 
[5- (4- (N-cyano-N» -amino- carboximidamide) -phenyl) -3 -methyl 
3H- [1,3,4] thiadiazol-2-ylidene] -cyclohexyl -amine, 
Ethanesulf onic acid [4 - (5-cyGlohexylimino-4-methyl-4 , 5 
dihydro- [1,3,4] thiadiazol-2-yl) -phenyl] -amide, 
[4- (5-Cyclohexylimino-4-methyl-4, 5-dihydro- [1,3,4] 
thiadiazol-2-yl) -phenyl] -urea, 

1- [4- (Cyclohexylimino-methyl-4, 5-dihydro- [1 , 3 , 4] thiadiazol- 

2- yl) -phenyl] -3- (2-dimethylamino-ethyl) -urea, 
2-Chloro-4- (5-cyclohexylimino-4-methyl-4 , 5-dihydro- 
[1,3,4] thiadiazol-2-yl) -benzenesulf onamide. 
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2-Chloro-4- (5-cyclohexylimin6-4-methyl-4 , 5-dihydro- 
[1,3,4] thiadiazol- 2 -yl) -benzoic acid methyl ester, 
2 - Chloro - 4 - ( 5 - cyclohexy 1 imino - 4 -methyl -4,5- dihydro - 
[ 1 , 3 , 4 1 1 hi adi azol-2-yl)- benz ami de , 

2-Chloro-5- (5-cyGlohexylimino-4-methyl-4, 5-dihydro- 
Il, 3 , 4] thiadiazol-2-yl) -benzamide, 

4- (5-Cyclohexylimino-4-methyl-4,5-dihydro- [1,3,4] oxadiazol- 
2-yl) -benzoic acid methyl ester, and, 

4- (5-Cyclohexylimino-4-methyl-4,5-dihydro- [1, 3 ,4] oxadiazol- 
2 -yl) -benzamide .* 

15. A compotxnd according to claim 14, selected from the 
group consisting of: 

5- (5-Cyclohexylimino-4-methyl-4,5- 

dihydro [1,3,4] thiadiazol-2-yl) -2-methoxy-benzene-l,3-diol; 
con^o\and with trif luoro-methanesulfonic acid, 
5- C5-Cyclohexylimino-4-methyl-4,5- 

dihydro [1,3,4] thiadiazol-2 -yl) -2 , 3 -dimethoxy-phenol ; 
coirpound with trif luoro-methanesulfonic acid, 
2 -Chloro- 5- (5-cyclohexylimino-4-methyl-4 , 5-dihyfiro- 
[l , 3 , 4] thiadiazol-2 -yl) -benzenesulf onamide , 

2-cailoro-5- (5-cyclohexylimino-4-methyl-4 ,,5- 
dihydro[l,3,4] thiadiazol-2-yl)-N,N-diethyl- i . .. 
benzenesul f onamide , 

{5- [4-Chloro-3- (4 -methyl -piperazine-l-sulfonyl) -phenyl] -3- 
methyl-3H- [1,3,4] thiadiazol-2-ylidene} -cyclohexyl-amine, 
2-Chloro-5- (5-cyclohexylimino-4-methyl-4 , 5-d£hydro- 
[1,3,4] thiadiazol-2-yl) -N-pyridin-4-ylmethyl- 
benzenesulf onamide , 

2-Chloro-5- (5-cyclohexylimino-4-methyl-4 , 5-dihydro- 
[1,3,4] thiadiazol-2-yl) -N- (2-morpholin-4-yl-ethyl) - 
benzenesul f onamide , 

2 - Chi oro - 5 - ( 5 - eye 1 ohexy 1 imino - 4 - methyl -4,5- dihydro - 
[1,3,4] thiadiazol-2-yl) -N- ethyl -benzenesulf onamide, 
2-Chloro-5- (5-cyclohexylimino-4-methyl-4 , 5-dihydro- 
[1,3,4] thiadiazol-2-yl) -N-ethyl-N- {2-morpholin-4-yl- 
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ethyl ). -benzenesulf onamide , 

2-Chloro-5- (5-cyclohexylimino-4-niethyl-4, 5-dihydro- 
[1,3,4] thiadiazol-2-yl) -N-isopropyl-N- (2-morpholin-4-yl- 
ethyl) -benzenesulf onamide, 

2-Chloro~5- {5-cyclohexylimino-4-methyl-4, 5-dihydro- 
tl, 3 ,4] thiadiazol-2-yl) -N-ethyl-N- [2- (2-methoxy-ethoxy) - 
ethyl] -benzenesulf onamide, 

C-Chloro" (cyclohexyllmino-methyl -4 , 5 -dihydro- 
[1,3,4] thiadiazol-2-yl) ~N- (dimethylamino-hydroxy-propyl) -N- 
ethyl -benzenesulf onamide , 

2 -Chloro-5- (5-cyclohexylimino-4-methyl-4 , 5-dihydro- 
[1,3,4] thiadiazol-2-yl) -N- (2, 3-dihydroxy-propyl) -N-ethyl- 
benzenesulf onamide , 

2- Chloro-5- (5-cyclohexylimino-4-methyl-4, 5-dihydro- 
[1,3,4] thiadiazol-2-yl) -N-ethyl-N- (2 -hydroxy- 3 -pyrrol idin- 

1 -yl -propyl ) -benzenesulf onamide , 

3- (5-Cyclohexylimino-4-methyl-4 , 5-dihydro- 
[1,3,4] thladiazol-2-yl) -benzamide, 

4- (5-Cyclohexylimino-4-methyl-4 , 5-dihydro- 
[1,3,4] thiadiazol-2 -yl) -benzamide, 

4- (5-Cyclohexylimino-4-methyl-4 , 5- 

dihydro [1,3,4] thiadiazol-2-yl) -N-quinolin-8-yl-benzamide, 
4- (5-CyGlohexylimino-4-methyl-4, 5- 

dihydro [1,3,4] thiadiazol-2-yl) -N- (2 , 6-dimethoxy-pyridin-3 - 
yl) -benzamide, 

4- (5-Cyclohexylimino-4-niethyl-4, 5- 

dihydro [1,3,4] thiadiazol-2-yl) -N-isopropyl -benzamide, 
4- (5-Cyclohexylimino-4-methyl-4, 5- 
dihydro[l,3,4] thiadiazoi-2-yl) -N-ethyl -benzamide, 
4- (5-Cyclohexylimino-4-methyl-4 , 5- 

dihydro[l,3,4l thiadiazol-2-yl) -N- (2-dimethylamino-ethyl) - 
iDenzamide , 

4- (5-Cyclohexylimino-4'-methyl-4, 5- 

dihydro [1,3,4] thiadiazol-2-yl) -N-pyridin-4-ylmethyl- 
benzamide, 

2 - Chi oro - 5 - ( 5 - eye 1 ohexy 1 imino - 4 - me t hy 1 -4,5- 
dihydro [1,3,4] thiadiazol-2-yl) -N,N-diethyl- 
benzenesulf onamide , 
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4- {5-Cyclohexyliraino-4-methyl-4 , 5-dihydro- 
[1,3,41 thiadiazol-2-yl) -N-methyl-benzamide, 
2- [4- {5-Cyclohexylimino-4-tnethyl-4 , 5-dihydro- 
[1,3,4] thiadiazol-2-yl) -benzoyl amino] -3- (4-hydroxy- 
phenyl) -propionic acid tert-butyl eater, 
(S) _2- [4- {5-Cyclohexylimino-4-methyl-4,5-dihydro- 
[1,3,4] thiadiazol-2-yl) -benzoylamino] -3- {4-hydroxy- 
phenyl) -propionic acid; compound with 2, 2 , 2-trif luoro- 
acetic acid, 

4- (5-Cyclohexylimino-4-methyl-4,5-dihydro- 
[l,3,4]thiadiazol-2-yl) -N- (3,4, 5-tritnethoxy-benzyl) - 

benzamide,. ; ' ' 

4- (5-Cyclohe3tylimino-4-methyl-4, 5-dihydror 

[1,3,4] thiadiazol-2-yl) -N- [3- (4-meth.yl-piperazin-l-yl) - 

propyl] -benzamide, 

4- (5-Cyclohexylimino-4-methyl-4 , 5-dihydro- 
[1,3,4] thiadiazol-2-yl) -N-pyridin-3-ylmethyl -benzamide, 

N- (1 -Benzyl -piperidin- 4 -yl) -4- (5-cyclohexylimino-4-methyl- 

4 , 5-dihydro- [1,3,4] thiadi^zol-2-yl) -benzamide, 

4- (5-Cyclohexylimino-4-methyl-4, 5-dihydro- 
[1,3,4] thiadiazol-2-yl) -N- (2-ethyl.-2H-pyrazol-3c:yl) - 

benzamide , 

4- (5-Cyclohexylimino-4-methyl-4 , 5-dihydro- 
[1,3,4] thiadiazol-2-yl) -N- (2-morpholin-4-yl-ethyl) - 
benzamide , 

4- (5-Cyclohexylimino-4-methyl-4, 5-dihydro- 
[1,3,4] thiadiazol-2-yl) -N- (2 -pyrrol idin-l-yl -ethyl) - 
benzamide , 

3- [5- (4-carbamoyl-phenyl) -3-methyl-3H- [1,3,4] thiadiazol-2 
ylideneamino] -benzoic acid, 

[5- (4-Chloro-phenyl) -3-methyl-3H- [1, 3 ,4] thiadiazol-2- 
ylidene] - [3- (lH-tetrazol-5-yl) -phenyl] -amine, 
2-Amino-4- (5-cyclohexylimino-4-methyl-4 , 5-dihydro- 
[1,3,4] thiadiazol- 2 -yl) -benzoic acid methyl ester, 
2 -Amino-4 - (5 -cyclohexylimino-4-methyl-4 , 5 -dihydro- 
[1,3,4] thiadiazol-2-yl) -benzamide, 
7- (5-Cyclohexylimino-4-methyl-4, 5-dihydr6- 
[1,3,4] thiadiazol- 2 -yl) -3H-quinazolin-4-one, 
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7- (5-Cyclohexirlimino-4-methyl-4, 5-dihydro- 
[1,3,4] thiacliazol-2-yl) -quinazolin-4-ylamine, . 

N- [4- (5-Cyclohexylimlno-4-methyl-4, 5-dihydro- 
[l,3,4] thiadiazol-2-yl) -phenyl] -acetamide, and, 

[4- (cyclohexylimino-Tnethyl-4, 5-dihydro- 
[1,3,4] thiadiazol-2-yl) -phenyl] -3- (2-dimethylamino-ethyl) - 

urea . 

16. Pharmaceutical composition comprising a compound of 
formula (I) , 

5 

■ r 

.R3-^Y^^1^ 
Rl 



wherein: 

- Y is O or S; 

- Rl is: 

10 Gi-Cio alkyl, 

C2-C10 alkenyl, 
C2-C10 allcynyl, 
cycloalkyl , 
cycloallcenyl , 

15 heterocycle, ^ 

aryl, 

or a polycyclic group; 
each optionally substituted with one or several groups Xi-R*, 
■ identical or different, in which: 

20 - Xi is: 

a single bond, lower alkylene, Ca-Cg alkenylene, 
cycloalkylene, arylene or a divalent heterocycle, 
and, 
- R4 is: 

25 1) H, =0, NO2/ CN, halogen, lower haloalkyl, lower 
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alkyl, carboxylic acid bioisoistere , 

2) COORs, C(-0)R5, C(=S)R5/ SO2R5/ SORs, SOaRs* SRs, 
ORs, 

3) C(=0)NR7R8, C(=S)NR7R8/ C (=N-CN)NR7R8, C(=N- 
S02NH2)NR7R8, .C(=CH-N02)NR7R8/ • C(=NR7)NHR8, 
C{=NR7)R8/ C(=NR9)NHR8, C(=NR9)R8, SO2NR7R8 or NR7R8 
in which R7 and Ra are the same or different and 
are selected, from OH, R5, Re, C(-0)NR5R6/ C(=0)R5, 
SO2R5, C(=NR9)NHRio, C(=NR9)Rio, C {=CH-N02)NR9Rio, 
C{-N-SO2NH2)NR9Ri0* C(=N-CN)NR9Rio or C(=S)NR9Rxo; 



- R2 is; 

lower alkyl, 

C2-C10 alkenyl, ^ 
15 C2-C10 alkynyl, '•- - ■ " 

cycloalkyl, 
cycloalkenyl , 
heterocycle, 
aryl; 

20 each optionally svibstituted with one or several groups which 
are the same or different and whicH are selected from: 

1) H, carboxylic acid bioisostere, lower 
haloalkyl, halogen, 

2) COORs, OR5, SO2R5/ i. 

25 3) SO2NR11R12, C(=0)NRiiRi2 or NR11R12 in which Rii 

and R12 are the same or different and are selected 
from OH, Rs/ Rfi* C{»0)NRsR6, C{=0)R5, SO2R5/ 
C(=S)NR9Rio, C(=CH-N02)NR9Rio/ C(=N-CN)NR9Rio, C(-N- 
S02NH2)NR9Rio, C(=NR9)NHRio or C(=NR9)Rio; 

- R3 is X2-R'3 wherein: 

- X2 is a single bond or, 

a group selected from C1-C4 alkylene, Ca-Cg 
alkenylene, Ca-Cg alkynylene, each optionally 
35 substituted with one or several groups which are 

the same or different and which are selected from: 
1) H, Ci-C3 alkyl, C3-C4 cycloalkyl, aryl, 
heterocycle, =0, CN, 
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2) OR5, =NR5 or, 

3) NR13R14 in which R13 and R14 are the same or 
different and are selected from R5. Rs/ C(=0)2SIR5R6/ 
C(=0)R5, SO2R5/ C(=S)NR9Rio, C(=CH-N02)NR9Rio, 

5 C(=NR9)NHRio or C(=NR9)Rio; 



- R'3 is: 
cycloalkyl , 
cycloalkenyl , 

10 aryl, 

heterocycle, 
. or a polycyclic groups- 
each optionally sijbstituted with one or several groups X3-R17/ 
identical or different, in which: 
15 . X3 is: 

a single bond, lower alkylene, Ca-Ce alkenylene, 
cycloalkylene, arylene, a divalent heterocycle or 
a divalent polycyclic group, and, 

- Ri7 is: 

20 1) H, =0, N02f CN, lower haloalkyl, halogen, 

carboxylic acid bioisostere, cycloalkyl, 

2) CCX>Rs, C(=0)R5, C(=S)R5, SO2R5. SOR5, S03R5r SR5, 
* OR5, 

3) C(=0)NRi5Ri6, C{«S)NRi5Ri6r C (=N-CN) NR15R16, C.(fN- 
2 5 SO2NH2 ) NR15R16 , C ( =CH-N02 ) NR15R16 / 'SO2NR15R16 / 

C ( «3SIRi5 ) NHR16 , C ( =NRi5 ) R16 , C ( =NK9 ) NHRis , C ( =NR9) R16 
or NR15R16 in which R15 and Rie are the same or 
different and are selected from OH, R5, Rcf 
C(-0)NR5K6, C(=0)Rs, SO2R5/ C{=S)NR9RiO/ C(«CH- 
30 NO2)NR9Ri0r C{=N-CN)NR9RiO/ C (=N-SO2NH5j)NR9Ri0/ 

C(=NR9)NHRio or C(=NR9)Rio/ 

4) heterocycle optionally substituted with one or 
several groups R5; 

35 wherein, 

Rs and Rs are the same or different and are selected 
from : 

- H, • 
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- lower alkyl, C2-C6 alkenyl, C2-C6 alkynyl; 

- X4-cycloalkyl,. X4-cycloalkenyl, X4-aryl, X4-heterocycle 
or X4-polycyclic group, in which X4 is a single bond, 
lower alkylene or Ca-Cg alkenylene; 

5 each optionally siibstituted with one or several groups 

which are the same or different and which are selected 
from: 

halogen, =0, COOR20, CN, ORao, lower alkyl 
optionally s\ibstituted with OR20/ O-lower alkyl 
10 optionally sustituted with ORao; C(=0) -lower alkyl, 

lower haloalkyl, Xs-l^-Ris in which X5 is a single 

Rl9 

bond or lower alkyl and Ris, R19 and R20 are the same 
or different and are selected from H or lower alkyl; 

Xs-heterocycle, Xe-aryl, Xs-cycloalkyl, Xs- 
cycloalkenyl , Xe-polycyclic group in which Xe is 
selected from a single bond or lower alkylene, these 
groups being optionally substituted with one or 
several groups, identical or different, selected from 
halogens, COOR21, OR2i,or (CH2)nNRaiR22 in which n is 0, 
1 or 2 and R21 ' and R22 are the same or ,dif f erent and 
are selected from H or lower alkyl; 
-Rg is selected from H, CN, OH, lower alkyl, O-lower 
alkyl, aryl, heterocycle, SO2NH2 or Xs-:^Ri8 in which Xs is. a 

single bond or lower alkylene and. Ria and R19 are the same or 
different and are selected from H or lower alkyl; 

Rio is selected from hydrogen, lower alkyl, cyclopropyl 
or heterocycle; 
30 or a pharmaceutically acceptable derivative thereof, 
together with a pharmaceutically acceptable carrier, 
with the proviso that the compound of formula (I) is not 4- 
[2-Pormylimino-5- (4-methoxy-phenyl) - [1, 3,41 thiadiazol-3-yll - 
butyric acid ethyl ester, or, 
35 4- [5- (4-Chloro-phenyl) -2-f ormylimino- [1,3,4] thiadia2ol-3-yl] - 

butyric acid ethyl ester. 

17. A pharmaceutical coirposition according to claim 16, 



20 



25 
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comprising a compound of formula (I), in which Rl, R2, R3 and 
Y are as defined in claim 18, with the proviso that when Rl 
is C(=0)-H, then R2 does not represent {CH2) 3-C (=0) OCH2CH3. 

18. Pharmaceutical composition comprising a compound of 
formula (I) according to any one of claims 1 to 15, together 
with a pharmaceutically acceptable carrier. 

19. A pharmaceutical composition according to claim 16, 
17 or 18, for the treatment of a disease for which treatment 
by a PDE7 inhibitor is relevant. 

20. Method for the treatment of a disease for. which 
treatment by a PDE7 inhibitor is relevant, comprising 
administering to a mammal, particularly a human, in need 
thereof, an effective amoxint of compound of formula (I) 
according . any of claims 1 to 15. 

21. Method according to claim 20, in which the disease 
to be treated is selected from T-cell-related diseases, 
autoimmune diseases, inflammatory diseases,^ respiratory 
diseases, CNS diseases, allergic diseases, • endocrine or 
exocrine pancreas diseases, or gastrointestinal diseases. 

22. Method according to claim 20, in which the disease 
to be treated is selected from visceral pain, inflammatory 
bowel disease, osteoarthritis, multiple sclerosis, chronic 
obstructive pulmonary disease (COPD) , asthma, cancer, 
acquired immune deficiency syndrome (AIDS) or graft 
rejection. 

23. Use of a compound of formula (I) according to any 
one of claims 1 to 15, for the manufacture of a medicament 
for the treatment of diseases for which treatment by a PDE7 
inhibitor is relevant. 

24. Use according to claim 23, in which the disease to 
be treated is selected from T-cell-related diseases. 
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autoimmune diseases, inflammatory diseases, respiratory 
diseases, CMS diseases, allergic diseases, endocrine or 
exocrine pancreas diseases, or gastrointestinal diseases. 

5 25. Use according to claim 23, in which the disease to 

be treated is selected from visceral pain, inflammatory 
bowel disease, osteoarthritis, multiple sclerosis, chronic 
obstructive pulmonary disease (COPD) , asthma, cancer, 
acquired immune deficiency syndrome (AIDS) or graft 
10 rejection. 

26. A compound of formula (I) as defined in any one of 
claims 1 to 15, as a medicament. 

• \ 
\ 

15 27. A process for the preparation of a 1,3,4- 

thiadiazole of formula (I) according to any one of claims 1 
to 12, 14 or 15 in which Y is S, comprising the following 
steps ; 

(a) reaction of a substituted hydraasine R2NHNH2 in 
20 which R2 is as defined in claim 1, with carbon disulphide 

and MeX where X is a leaving group to obtain ^ compound of 
formula 1 

r 

1 s 

(b) reaction of the S-methyldithiocarbazate 1 with an 
25 acyl chloride R3C0C1 in which R3 is as defined in claim 1 to 

to obtain an acylated methyldithiocarbazate 2 



8 f 



(c) cyclization of the acylated methyldithiocarbazate 
2 into a 1,3,4-thiadiazole 3 
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3 



(d) reaction of the 1, 3 ,4-thiadiazole 3 with an amine 
RINH2 in which Rl is as defined in claim 1, to obtain the 
cotrpo\and of formula (I) in which Y is S, 

(e) isolating the compound of formula (I) - 

28. Process for the preparation of a 1 , 3 , 4-thiadiazole 
of formula (I) according to any one of claims 1 to 12, 14 or 
15, in which Y is S, comprising the following steps: 

(a) reaction of a siabstituted hydrazine R2NHNH2 in 
which R2 is as defined in claim 1, with a substituted 
isothiocyanate SCNRl in which Rl is as defined in claim 1, 
to obtain the substituted thiosemicarbazide 5 



HN^ 

Rl 

5 ■ 

(b) reaction of the thiosemicarbazide 5 with an 
aldehyde R3CHO in which R3 is as defined in claim 1, to 
obtain the thiosemicarbazone 6 



r 




6 



(c) cyclization of the thiosemicarbazone 6 into the 
compound of formula (I) in which Y is S, 
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(d) isolating the compound of formula (I) . 

29. Process for the preparation of a 1, 3,4-thiadiazole 
of formula (I) according to any one of claims 1 to 12, 14 or 
15, in which Y is S, conprising the following steps: 

(a) reaction of a carboxylic acid R3COOH in which R3 is 
as defined in claim 1, with the following thiosemicarbazide 
5' 

H 

Rl 

5' 



10 



to obtain the 1,3/4-thiadiazole 7 



(b) reaction of the 1, 3 , 4-thiadiazole 7 with R2X, in 
15 which R2 is as defined in claim 1 and X is a leaving group 

to obtain the compound of formula (I) in which Y is S 

(c) isolating the compound of formula (I) • 

30. Process for the preparation of a 1, 3,4-thiadiazole 
20 of formula (I) according to any one of claims 1 to 12, 14 or 
15, coitqprising the following steps: 

(a) reaction of a carboxylic acid R3C00H, in which R3 
is as defined in claim 1, with the following 
thiosemicarbazide 5 
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HNs. 

Rl 

5 



S, 



to obtain the final corapotind of formula I in which Y is 
(b) isolating the corapoijnd of formula (I) . 



31. Process f or . the preparation, of a 1,3,4-oxadiazole 
of formula (I) according to any one of claims 1 to 11 or 13, 
in which Y is O, comprising the following steps: 

(a) reaction of a siibstituted hydrazine R2NHNH3, in 
which R2 is as defined in claim 1, with a substituted 
isothiocyanate SCNRl, in which Rl is as defined in claim 1, 
to obtain the substituted thiosemicarbazide 5, 



Rl 

5 



(b) reaction of the thiosetnicarbazide 5 with R3- 
C(=0)C1, in which R3 is as defined in claim 1, to form the 
desired thiosemiceurbazlde 8 



r 



'J3 



R3 Rl 



8 



(c) cyclization of the thiosemicarbazide 8 into the 

final compound of formula I in which Y is O, 

(d) isolating the compotind of formula (I) . 
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